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[fil3£S5) f9^4IESI©^ft^aiHlK«:4a^ 
T. lufE^S -BEig^e (42) ©ISIggfcSSIEm 1 © 
aSfflHM3» ( 2 1 ) iPh 1 ©filE^aiHlSS (5:50 

-57) $x-<D i )7)\>m& (4i) ©issgiiiii-a 

?#4<t SiCl/fcC -f*¥i!|#£l«|5]ilS. 

[§S*^6] 8Hj®fi# (CLK) WmS$tiZ>%l)s 
«t^S2©ig5I$lfiSi|eiSS (2 1 . 22)«h. 
Sdfsl ©3J£*iJMhI88 (2 1) ©tB^ft-^^ix^n V 
t;H£& (4 1) *^br«jfi$*isa^!©*tsii]ffi 

(5 : 5 0-5 7) i. 

SfgEm2©jl5l*lJ®I|ElSS (2 2) ©^5-W*<t#*J^ 
5-IBBM (4 2) *^-LT«lftS.*l. fulEfM9Hf# 
S-iEi®#«©ffl#fi#©ffifB£J±©L-C. *<0 
£k$G*&8IK: <fc 0 f«f£llt 1 fcitflg 2 ©jl&SWSilHlSSlcfc 
W^jl^B#H?:*0®-rS{4tait®lsIK (3) <fc*JMi? 

fuiEj£$fc©*#&lEl8S (5 : 5 0-5 7) tg»©SOl/ 

-7 - r«BSsn. gE-s^u-^te. ttriEm 1 ©bsmap 

@a©lB*ff**« W S s - P *tt 1/ . SfliESI 1 ©SEE 
8HJ8PH38 (2 1) ©a*BB*>6WSE««©iOl'-:/©£ 

y _ K*-c©flB©y TAsii^stfwtt*-*-*^ y-tt 
{cu-rr^ hr-si^K. me^s-Erea (4 2) 
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t. use y s -iag^e (42) ©Esgs^itiiES 1 © 

ii3i$iJ8Pll8g < 2 1 ) #6 1 ©mriEW^HSS (5:50 

-57) *r©yrjnaa (4 1 ) ©ESfiiiasiaf— a 
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T . fugS3Hlia)ft# te StlESf 1 - jr|B*rt9 7 7BB 
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mum 2 <Dim&m®& (222)©^ -mttm^v 
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SPI5J88) 2 ld»e>S<>ifiti{4gk:*SHl*ll885 3*J«fc 
2/5 4 $ "C© y (4 1) ©g$RL4i^L-< 

tt«J:9tcR£ (DL = RL4) ?Z>t> tU2lls]S853 
*$J;tf5 4 «:A*^ nirtSB* a *©fittBtt2» a ? ^ 

U*>L>^6, C©»^. ^1©51M»I1882 1 
3fc6fifc£«.»ffigK*£7 t -*Ui;fr-' ,? ? K6 0*5^:^6 
7 (DQOtoMDQ?) dK2*IJffll[pJK2 1*?> 

20 m^JlsIS85 0te£US 7$-C©yTJHB» (4 1 ) ©g 
3*«RL 1 +RL2 + RL3 + RL4tC&4fcfe. UT 
JH2®©^§RL 1 +RL2 + RL3(C^t£;-t-2.^5- 
£Sl (DL) *S^W?>n-Cl,^C»C<!:K:<tD. VLVT* 
|3jg (RL1 + RL2+RL3) «:»l5-r2)^S3Sl 

[ o o o 8 ) m 3 uh 2 ©^{*ma@sg«:45W «ra 

■CSDRAM©ttfPtcfcWSRia*KWrSfca{)©t© 
30 TS)*. fitfc. ##|HJ©2t&<fc-f S¥*i{**i§[H]8S©— 
fi^Ji LtT©S DRAMli. SttCSf^-r*. E3tC*Jl^ 
T. tACtt^rA?D : (i?CLK)!p5)©i'n5i'7 

^-b^BfH*. toHB«j©-y-^i'ji'XByi©-y-^^^ 

'MDHIAf-i'Wr^^l-Cl^. SDRAM©# 
i. tACitOHitt-^f, -CL^ 

4. 

[0009]-^ SDRAM©tti^*->^f AftijTK 
Oiitr (5tW»4) -fef hT?7t$r$ (t S 
I ) . fr-JUFBJM ( t H 1 ) J&SjfiWC. C©^fP3«^ 

-^©^ffltt, H*>6 (tCLK+tOH-tA 
C) tcficS. PUAtf. 1 0 OMHzTKi'F-rS^^f-A 
?r#^.-2><»:. -y-f i'JU^ra (tCLK) ttl On s. > 
50 *VT2-kZ#r$ (tAC) «6ns. ^-JUF^H 



9 

(tOH) B3nsif4i. I5l?7n s^S^f-A 

ZsT.Tk-COgieStMvi'v 9<0*z 
F^PacD^ft < t S 1 + t H I ) tt3 n s T*9 . BIO 
4n s*s*'-FJb-C©<s^iS2. DQi8ff-W©^5f # 
*$©->* f t A<fct8#IHK:&£. #- F±T©fl«£«* 
IBI&£****-5±. C©ffil^>*7%kCCioT#?£K:fiS 

l>*^5>*10&#d^fc&£©m>5$^fe&t'>. * 

to o i o 3 ©*W0SB*m*jfi<-r3«c». «*. 

fcf. H 2 O-CBW Lfcf*- ^Utt)'* v F 6 0 - 6 
7 (ffl^@8S5 0-5 7) *5^?yrt©S^c4ttStC^ 

Uv 97 Z-tzmgl t AC*i®(C- 3tt?*tltfJ:l». 
U T-9<Dttit)* i ft&9ay9CLK<D5L*>±ifi')lC 

*n$ia t a C3&s^tcH2Di?*n««j:i>. 

[0011]J£{±. i^^i'at^DRAMSWiLTJI- 

aw» e. xts 8 ti ishb o x mjim-%& 8ft* 

&g&t,c~mx%fflLtc&. chtt-»^nt^DRA 

£-C*£. ■^^SIslS8©F , 9gP«:-3tiT«, -S^i* 
SS*-CB>TM©8bftW A S <k 5 K«a©*fSg£ £ £ c <t 
**Bjt6T<fc&#. S^^SimiilffiOrtSB-C©^!!^^ 
fca^TStg^Ka*. «©£P«{tM?-£©HflteSIBrr 
HJ*)©*^ 5>^£— felc-? 2> C tifiM. 

[0 0 1 2 3 _h*£Lfc<fc5&. Sr-fUi^7K6 0 
— 6 7 $ "C© 'J 7JHEM©g8 ©jii^tcJ; ££JgjI5i 
<K^) frWtciljS-r :SfS-©rtg|5ttJ2>£>a 
**EM (^S-iEM) 4 2. (4tli:hSasIlf83. fc<fc 

jssi$ijtaiiiss (^ifciu f ^2©ji5i^j®ns§) 2 

1, 2 2 4f-$ffl^» F©»fc-tf&W470U:l>#. 
*JaTttllB®8i«>tfmm;^©Er^J-c*>S. ±3$ 
L/cfi£*^©ifJI«. 1 -o©^ 9 7-©^3H*m«@K 

Atf. lo©|5igSS«©^f*mSl5l8S*^*-^ <W 

A) ^Kfet»T4>lBl«-C4)S. 
[0013] *^Hj« t J&Ufcft*©40W*M8ilB& 
jPWrSSffltCffi*. ^a<fr-2>ffiSfc©lHl8SSL' 
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10 0 14] 

Sdtsft-^^ts $ n siii 1 4s«t cxm 2 <mmffl®) 

T;l'iEM£:ftUT&i&3ft*fitfc©tttU3B£. 

2 ©jisshjsjiib© * 5 - uttflre* * 5 -iasi#is£ 
* u t«m s ti. ■ ttewaHt-* 4. tt* 5 -EM#ja©tB 
xm^msztm h x . -eoitsauntc «t 0 tutem 1 

10 *j«t0^2©jlS*IJ®@3StC*5W-&iIg^ra?r§fl®|-r-5 
83Se 1 ©ilSSO8Plll«©ai^*>?>Uffiffl»©*f*0l» 

©s^©A*^* - c©syrjuE«©ss*-?-ti-en« - 

HSMWUcrsiJtfc. I5ia^5-E^©©12^ftm 
©*£ 8 fc&HI 1 ©jIJSM®HeI8S#>6 1 ©&*tJW5!88£ 
r© y 7 *EM©BMJlffi©*t 8 (c««— S8 <fc 

#1*. 

[0015] *mi<om2<mmAtx.ti\t. um 
20 «#*s^sn*»i*j:c^2©»Biji»0tt£.. n 

^ 1 ©&5*#Jia>IIISS©tfi2JfI-*f a 5 -?-**^ y 7>\sW9& 
2 ©iH&SHJSlHSS© 5 - ^ 5 -!Egl#!8* 

^ 0 8 n. mriHSuani^ t «f s -E*a#ia©ffl 

^-^©{iti^iblSLT, -€-©lt^femtc J: OfijgB^ 1 
fc<t ZfSS 2 ©iS®*0ffll|Hl88tCfcW ^>ill^Pa«:S(l®-r 4 

woman t ^mt^^mmmmn^^-^x 

S,T, BuE»l©iS5i*llffllll?S©W*S*>e>ftrfiBa» 
©*f&*««^«BB©**OA*«3*"C©S 'J 
30 i®©S8?:-?-n-enii(S^SEgt«:-r 4£«tC. WfS^S 

-e^s©e^a^©^:^ 8 i (ommmmmn 
& h l ©^M^^^aiHiss * r© y r Jna»©B» 
©15©^: # 8 (c ««— a 8#5«fc5tct!ifiS;L.;fc£:<!:*!$ 

[0016] 8 6k. **9i©JH acjeatckfit*. m 

^{B-^*s«*&8nS^ 1 *J«J:C/m2©ilS*iJailHl88£. 
1 ©ilJi^JfflllHlB©^*^* 5 -?-^*! y T ACM 

* i . BtflB^ 2 ©algftWIPSBS© y 5 -tb^m^^ ¥ 5 
40 -I2«£5#©*:ftO-r<*il£8ft. liiie$iJi!Wt^£^^5 - 
i^8©ffi#{t-^©ffi*B*J:t«UT. ^©ti^MMtc 
«fc y MIBM 1 *J J:OT* 2 <DaBMfPBK<c4)tt«Sm 

!/^^A-C*-9T. MSM 1 <paaw»HB©iH*M*» 
6Uffi«»©****«f*IIM8g*^ * -;u©S « ©A 
AMSr©« >; TJUEM©S8 ***i-en«HSWEM«: 
T S mUit = -EM^SOBMfiff ©A* 3 ?r 

gggi i ©iijisjiiaiisiss* 5 ^ i ©sM^^i^aiSiHiss* 

i>a.—)l/tx<0 y T JHEM©lSMfii5©A * 8 «:««— 
50 a3#-5»«fc J 5CC«KSL/cCi*^®i-rS^(*«SlHl 



[0 0 17] 

^f£©Kgmi5©*t 3tt. 35 1 (DmmfcfflM&frh 1 
©ttSlESSg-C© "J 7 JHEgl©Eg!ft^©*$ 3 KtJlJ 

[ooi8] s/c. *^Bj©*ait^siHiK*^^-^ 

tcfcttii. liil©S&SHJSP@ffi©ffl;^* £«&©»& 
¥i»fl*S[E]88©& * CDA;ft4ffi * -f©# 'J 7 JH3Sg©g 

*>6 1 ©afUHJf (**«[H]&8£-C©y r-iloBISOEMft 

[0019] 3 ^BJCD*^»^@SS^^f ^ 
ic^tili. ^l©31Si*IISilHl8S©W^Sipe>«t!!©*tSl ' 

3mwmmm& *t> =■ ->m>& * ©a^ss £ ■?©•& y 7 
© y rjne^©E^m^©A* ? 

[0 0 2 0] ChKJioT. StflllSS (*ffM^f*m® 

tBH3S8 L fc*WWI#«rttfcT * C ±WC* 
[0 02 1 ] 

SUSS. iMWWIWHB*^*-*.. 

0. DLLH&£ffiHBSfl<jK:jjVr <>©■?**. i4Ktel» 

;<?7rBB> 5 0-5 7'ttffl*^7 7t0K (2*&IH 
88) , -g-LT. 6 0~6 7Bf-*ffi^vF (DQO 
~DQ7) ZmLX^Z. ttc. #.HS#*t 2 HiSTl © 
S5iflHHSJ[II8S. 2 2«^2©31S$IWI1K. 3«ti*lJt 
tflslSS. 4 1 UrtSPtB*^ n ? *Et§ ( V 7->HB») . 
■£LT. 4 2tty5'-©rt8WU**o»*iB« <^5- 

[0 0 2 2 ] EI4tC^3n2.<fc^«:; {-Oyi-ffCL 
K (A : Jt^SUKs^* e x t ) «. JOj tXfrrtv 

Y l*s&V2Vv>?rtv?7m'S&l Ofc/rLT. 511© 
jUi$r<SUIS8 2 1 , £I2©S!ii$iJMH]8§2 2. feitf. 
(4tBJ:bt$lHl8g3©— ^©A^tc«*SSnTC>?>. 511© 

mmmm^2 i©a*<t# (*n? *<§•*!) ». 

{ti¥a-r*«J:'5K:. ^h-fh'J 7JH2S! (4 1) £:ftL 
T&HtfJ'<5>:7TlElBS50~57K:#a&3ftTH£. p 



7) 1 0-55668 

12 

cr. {4ti]t®lHl?g3©flfe^©A*K:tt. 5^5-65814 

a ? *<t-si, b : \&m&mm> out) #«fcsn. 

&tl]±©l§]SS3«. 2 o©Afcft-sf ©&«*&© 
l / -C»l*5«fc^2©iffig*fl8P@B2 1. 2 2*»T 
£«fc5K:&oTt,>4. C©DLLtE)88©S*lffltef& 

[0 02 3 ] mAVC^txiH^VC. fiau?cSI2©¥ 
^*3MSI!88£l3H$K:, U1*IhI8S5 0-5 7*$<fctf7 r - 
10 WW*? H6 0~6 Tit. <y*y • *»^> 

±©^«tiutSK:SW6n-CUS. C©@4(Cit*S 
Hjom l HiMtB, B2tc*jtf4y7JH3KRL2© 
^SWC^-FNl 5*§W. FN l 5tc*fot 

iiS$iJ^)@S82 l*>e>©y7^15i^RL 1 5*&t£-r* 
«fc -5 tcfr -5 -Ct» S. tcto* . ■ H 2 «e*rt* 4 »J 7JH3B 
RL2B. S>;7;l'B2^RL2©*»©fiS ; fe*-r*2 

-^©yr^E^RL i 2*$<fca f RLi 3 ^fastis. 

SSoT, 23£&I9HbI8S (St 1 ©SS^JiSHHiaS) 2 1 ©til 
iWgi./- FN 1 5 i©ratCV7Jl'EiSRL 1 5**ES 
20 sn. >-FN15i>-FN12i®WHcyTil«*l 
RL12*iffigStl. Sfc.y-FN12i^-FNl 
1 tOTSK. y 7^i2i^RL 1 1 *ii5g$*ai. S 
y- KN 1 5i^- FN 1 3 t©P^«: yr^ESRL 1 
3*sffig§n. y-FNl 3i^-FN14i© 

Rg&cy7.»H38lRL 1 4*SEB3nS. CCT. S'J7 
;HS^©gS«. RL12 = RL13 (=1/2RL 
2) . *$<fctf. RL 1 1 = R L 1 4 ifimiL^ 

[0024] C©<t*. ^5-15i® (42) OfSDL 
30 1*. m'tf. 'JT^iBS (4 1 ) ©g§«:RL 1 5 + 
RL 1 3 (ttcit. RL1 5 + RL1 2) tCg^-T*C 
itCj:«3. ^»7Tffi*HSS5 2. 5 5. 5 1. 56 

(^r_ ^tti^s? F6 2. 6 5. 6 1. 6 6) 
n*f*9Sl5*ny ^©lE^i^O (*/ctt. i£%T* s 0) 

5>^©^«:j»<-rct^-Cti. C©ti 
7tti^I5]K5 3. 5 4. 5 0, 5 7 (f 1 -* 
40 HJ*^»F83. 64. 6 0. 6 7) TB. 'JT^Ei® 
©S§RL 1 4 (RL 1 1 ) Kttlfc-f S^5-Kt£#sa 

S (P^) **£CSt tfcfci. fc/cL-, che>©f- 
artt^tv F6 3. 6 4. 6 0. 6 7CC*iW4S^». 
gF2Lfcig2K:*JWS7 r -f Ui^^s' F6 0. 6 7fK 

[0025] -r^io^. *mmwc&. & 1 oa@to» 

0882 l©HJ^*i?>Sai^lll8S mailSS) 5 0~5 
so 7©A*^*"C©syr;H3S (4 1)*. ttffctefcW 



(8) 

13 

TS*:>'J-tt£bTSiSU ys-E* (42) ©SS 
[0026)05 tt**IS«raffl Lfc^ttfRSBB© 

582 1, ff!2©iI&$flM5]B2 2. fc<fctf, tifBJtS&lH] 

CCt, ^10il55©J®[H]?82 l©ffi*ffii^-FN2 
7<b<DP^tCHT^ffi^RL2 7^|egSta, ./-FN 2 10 
7 <b s- FN 2 5 i<DP^«: y TJUEJSRL 2 5#Eg? 
tl. £/c, FN 2 7 £ FN 2 6 <bCDF^tC UTJU 
ESRL2 6#|£H3*'i&o £ >> — FN2 bts 

- FN 2 1 <bcDHtci;r;HB^RL2 l#ESi*ft, -/ 

- FN2 5 FN2 2 <t©R3K:yT^EgtRL2 2 
#I2gS*U ^-FN2 6<h^-FN2 3<h<DH 
tc»JT^E«SRL23*5igg§n, ^bT, y-FN2 
6<ty-FN24i©racc'JT;H3^RL24^12gS . 

[0 02 7 ] 05fc7j*3ft£<fc5K:, » 20 

1 © jBBHflPBB 2 1 ©fcb^SS^ 6*U A>< * 7 r BH 
5 0-5 7CDA*«S*-C<D«UTJHa» (4 1) ©g£ 

E*£ (4 1) (Dfi3RL25«RL26i?U< (RL 

2 5 =RL2 6) , Jttc. VTJlWB&L (4 1 > ©fi£R 
L2 1. RL22. RL23, RL2 4«^tfU< 
(RL21=RL22=RL23=RL2 4) fr£<fc5 

[0028)Seo"C, ttH'<?7THK50. 57 (Hi 

^^K6 0. 67) *r©yriuia»©fi3»RL2 30 

7 + RL25 + RL21. 111^9 7 7185 1, 56 
(UA^9 F6 1. 6 6) *-C©y7^E«©fi3ttR 
L27 + RL25 + RL22, HttM* ? ? 7 0885 2 . 
5 5 (tUftrtv F6 2. 65) &T© »J T^BBWOS^ 
»RL2 7 +RL2 6+RL2 3. -£LT. W^^W 
7BB53, 54 (ttlA^? F63. 64) SStOVT 
;He^(DSS«RL2 7 + RL2 6 + RL2 4K&0, 
RL25=RL26. RL21=RL22=RL 
23=RL24t*.^/c^ m©SSMRlBB2 1© 

e>Sffi*^5 ^7 088 5 0-57 ©AM*t 40 
OS- y T JUES©S 5 ammiCC ft 5 . 
[0 029 ] 36tC, #£-E*§l42©S;*DL2£± 
IB9 1 ©jEBMRIBB 2 1 ©ffl^ifefc 

mug 5 o - 5 7 ©a^ks to y tjhs^cdss r l 2 

7 + RL25 + RL2 1 ( = RL2 7+RL2 5+RL 
22=RL27+RL26+RL23=RL27+RL 
26+RL24) K-aS-e^CiteJ:^ ±T©m£j 
F6 0-^6 7«C*JWSU*#-r5>^ MX. a. s 

fflj^cims. H5©«j3Mc*Hr>-c. 50 
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2 ©iggftJglBB 2 2 45 <t S -E& 4 2 0 

^©fU>9K^~ FN2 4©fI^£fimS20B3 
Qffe^COA^iL, -^©A^T'&^O^A:^? 

Fi*pe>©ft-si waj^D ^clk) ±tm?i>i3& 

C©^ftr«, FN 2 4<D$mt 

C<h#ttl>cfc5CCT**:#>> y-FN2 4£ftf§itl$[E] 
B 3 ©ffcfr©A;fr$sK:;5« L-CEgT SsfiWaWb-D U A 
T-> h©«IB* s **<«C*. -/-FN2 4£ti« 

JteisIK3 £*afi£l/TES-r4£, -£©fcab©EBliI 
SCC<t0^a^G ^ *&&littBB5 0-5 7fc:A#<* 
ft£ftSP£n » *£©l*lW#ffi*i&< fcoT u* fi£ 
#*flBTB, #2©iBfflWfflraB2 2*J*CHf5 
-E»4 2 fclSW/t^J&i LTO*. 
[0 03 0] H6«**IBO^*l«8IBHI«:*slt*iI 
EfWWBB'(iI5I»> 2 1. 2 2©— «fiJEM*BH8"r* 
fc*©B"C*0; PJB (a) ttl fcT* F^©^* U-TB 
B©flttS*5*U RIB (b) ttttl F#©fw W 

EB©«bf¥©* f*«u ^ur, pis 
(c> tti tr^ h#©x-< u-f@B*»aaiRStti/fcft 
commit nvm^^t <> ©t?* *. 

[0 03 1 ] 06 (a) lt^3ft£<J:5K:, ItTyh^ 
©fw l/-fiH»2flONANDy- F40U40 
2, *5«fcO\ 4 0 3*«AT«fiRStl4. C 

©1 try h#©T^ U4E]B©«lfE*H6 (b) *#JH 

#) -C. WU^iJ/ "H" ©^p^-r u"-/0B*WFf 
^. 16 (b) -f*-^b«-9*E*5iBU^ 

"H" fc&^rfi^©r^-fe^^nififiw:«co?t«J8*s* 

StlTl^. 16 (b) K:tel>T. I Nttl fcf * 

h^©x^ U^Bffi^©A^fB-^*^b. *N« 

^l/^iB4>6©i^ OUT«l tf v Yft<D<?4 \s4 
ElSSOffi*^, 4a-l*5J:C/4a-2«H 
6 (a) ©BBtc^ir^TjtfjE^S^- F©«JB*^L/r 
ft-jt, 0UTBSBJCIMW51 tr^ F»©^ 
^ u^BB*c*Wift-9*N«:*HE"r4. 
[0 0 3 2] «**N#(Sl/^ "L" ©B$Ktt, 

NaWSU^ ** H " T<B#*E*51SU^l/ "L" ©^CC 
tt, HtfiftOUTB*^ tcAjrSo ft^tfN 

A*«#I Na^fiU^ " L» ** -C*JhtftH*fi#OUT 
tai/^ " H " CCfjrO. I N^IU^I/ "H" 

[0 03 3)06 (a) ©@B«:J:ntf, -f*-^JU« 

*s-S <h . *©A*«-»«*W©SB^®»"*" ^>* s ^ ^ * 
-^JU(t#*E*MSU^U "L" ©«SI"C«, A^ift^ 

I N*«ffl*0UTtc*Epa?gBre»btt.i*«fc5«:a^ 
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ri>s 0 i6 (c) «. me (a) cctjvti y&<d 

WDt a U^HSStCti^-r^o CCt, 16 (c)"C« 

fc, *E - 1 . <f>E-2, $E-3©*fc5K£$fc#*> 
fcfc, 06 (a) -(c) KmTfw WfHWHK 

[00341 16 (c) Ttt, **D1 Vfv H^Ot^ 
WBB#i£tt{bi**iT*$iJ. -/*-^iHl#*E-2 

7a u-fHB<D-f*— :7jHi**E- l*5cfcCX^E-3 
NttNANDy- F 4 0 1 - 1 *$<J:tf 4 0 1 - 3 TMb* 
[0035] — SttfbStlTC****©! tT* H# 20 

©fw i/ -f §eo -f * E - 2 ttil 

"H" U"CJl/r*4*>6>. A^li^IN«NANDy- 
h4 0 1 -2 *JB01 tf? h^Of^ w 

@B©tt#tt^OUTtti«U^U "H" -ChhiPh. X . 

t>mm NttNAND**- h4 0 2-2fciIiftLT, ffl 

*<t#ouT^L/r(su^i/ "l" ©ewe* sn a 
mA^ouTttftcfiu^i/ tensor, 

C^fib^b "L" ©«#*iaEflO© 1 tf? YftVf A U 30 
G!D8§<E>N AN Dy- Ffc<ktf^>^~*K®:&£i§;* 

[0 03 6 ] CO<k56C, SttfbSftfcl fcf? h#<Dr 
0»»OY*-^>l/fi#*ESriBU«JU ** H ** WS» 

ow-^fiaiWB-cftssn, c©b*ih**dlliib©? s 
b. 1 ^ ^ \&<dta u^«fcaaras»**i;fc« 

[0 0 3 7 ] 07 tt*RQ10^^fl@BtC**tt&a 
StiMPIsIB (8HJ81Jg&) ©-UWt«*8iMr*fc«E>©Hr 

mi^Tr^ti^j:^^. ?a \sA%mmhis£te 

ri-p/cl tfv YftCD^A H»lffllBB4 3 0-2*f s 

So 

[0 0 3 8 ]ft*WU: t 1 fcT? h^CDfw U-rttKWglB 50 
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430-21*. NAND*-'-h4 32-2<!:, -f>'<- 
*4 3 3-2r«fi£$n-5^ , J ^7O7?0HSW 

n-enfi^j«:gsi$n/ch7>^^*4 3 5 -2 t 43 

7-2, 4 38 -2, 4 3 9-2, *5<fctf, NOR^- 
F4 3 1 -2*WUTl^ e h 5>^X * 4 3 8 - 2 © 
y-H*, SuSOl bftOTA U mUtSJlHJSSCD ^ — 
F5a-2K, h^>^**43 9-2<D*-'--H^ ft 
Wi<D \ Y&<Dta WWfflJIsIB©*'-- F5a-5K: 

\t. *>V>YT yy'TZftO-by Ym^<t>S~Ete£Zf<t> 

<fctftf>RO#l \Zv HK*©@BK:«tt3*lTC»S. 
[0 03 9] 0 7Ct7j*Sft£J:3K:. **<0 1tr^h» 
©fw U-fMflPlHlB4 3 0 -2m F5>^^43 
5- 2<£>y- hK*?? Fm-^tf SOtfgaSSft, h7> 
^X^4 3 7-2tCU-fe^ Kt-^*RO^*&?n, £ 
/c, U-f«f»HB4 3 0 - 2©fy|gfc<fctf&&©W 

h-fe? hffi-9*SE*J:C?'J-fe9 Hlf*RE#«tt3 
tiri^c NORy-h43 1- 2JCtt, £$J© 

058©^- F5 a - 1 <b[nIB4 3 0-2O> 
-F5a-4<Dfs^A^^nS«fiScOC^oTl^, 

*5, ^Rit^-f u-fww0B*y-b^ hrsflr^r, s 

"H" te@5£3ft£o 
[ 0 0 4 0 ] B 8 \*m 7 ©iESffl»@B<Dttffi*»!B-r 

0, y-K5a-l, 5a-3, 5 a - 5 aWlKU^I/ 
M H " , *te. 5a-2. 5a-4. 5a-6^fiK 

;u "* L w icy ^ h^n^c fit, *^>h7?7*t^ 
c/*S0^5£S«:iSu-<ju m H" tftu^Jb "L" *S 

oar. 

[0 04 1 3-fe? Vm^t S Eifi&iy^ "L" ^6* 

U-cjl/ "L" CCttO, S/c, y-F5a-2B»l/^ 
"H" tcSfb-rS. ^-F5a-2#IU^ "H" CC 

»bufc©**wr, tH^d-^ <-f*-^u«-9) <^e 

- 1 BKU^ "H" (cKftr&. 

hM#*SE*^iaU"<^ ** L ** tC5?o/c<h LTfc, -f* 
-^MM*E- 1 «{gU^> "L" 0$$T*^ e * 
L/T, -/-F5 a- laWSU^JU "L" tC^bLfcCi 
**WT, -f*-^JHl# (tti*f<i^) *E-236HSU 
-cjU "L" <P6HfU^ "H" tc^bT*. ^- F5 a 
-2^1/^1/ **H w tC^bLfcCDT Y9>&**4 3 
8 — 2 0. -fet? Fff-^^SO^fiU^Jl/ 

"L w "H" CCttSt. y-F5a-3tt 
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fgiftSft-CfiU-^ K. ttc. y-K5a-4« 
JtSU^U "H" icmtth. y-F5a-4# 
iSU^;U "H" tC^fcLfcCD^SWC. -<*-7)\^m 
*E-2tt?SW^U "H" frfeffiUtJl' "L" CCgHbf 

*v Hfi'SOASfiKJl' "L" KRo/ciLTfc, 
W^-^JUff-^*E - 2(JfiU-<;U "L" <D£&V$> 
Z. 

[004 2] ^UT. F5 a-3&&\s'<Jl "L" 
"L" *>P>igU^JU "H" tc3ttt*'&. 

*iT*$0. 429 h{g-Sf4>SE:te.£tf</>SOas£5K:i!Sl' 

"H" <t(gu-<ju "L" m>m^ 
z-yivm^) ^Etm^^ "h" tc^tsi2©{4 
m*m^mtciyy ytz. fif-^-c. fiWitb®@ss3o 

let*. £5K:-te? HI-iftf.SEfc.fcVtfSO©^** 

A*-rn(f<ki>. 20 
[0 04 3] *>o> vrv vm*% <*■» m-st) <*>se 

*5<fctf<f>SO<!:. CJts Kt^) 

<*REfeJ:tftf RO£#ffl;fc3*ifcl>t»&. 

#*E«iSU'<;i' "H" fc&S©©<as«ES;*ft£. 
SEoT. fitU±eaHl3S3©i:t®ig*K:«t'3f :: ^ IWS* 

SE. *so. <*> 

[0 04 4] h^Vf •SBStCtt, n> hif 

REfc<fctftf RO©;^*££SK:A#-r*<!:. 30 
^t-Ts^ijStca^^E^igU-^^ "H-" KftiS 

m 7 tcin u tcr ■< u JWKsiiEiK-ca:. -x^fcA^rr s 

CitCtO. -/*-:/JMf#*E "H" tcte 

ft<3©^*-:7\>HI-^<*>E"C0 6 (c) UlfjkLtc : f-< U 

gp) «. i4fc,tc;s5-ctt <atiit8auss3K:^«>-c 
[0045] m9it^m<o^mimmm^i5»m 
m-c$>*). 01 o«H9CD{afflj:b©iH]S8<D«i^=&i5i^-r 

itc&OZ-i {4tBJ:h«iHJK (3) tt. 

SB© 2 OtDllKgiJ^T^fiKS ftT l>4 „ 
[0 04 6 ] 09tC*$tir. #flHS#<*>o u tfcJrtf* 

ou t<Dtttl*i*i]S$<T.. <*>a~<*>e«iti|!g[H]S§ 50 
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{4fflJt©[18S3(D{4fflib©gPtt. 2<1©NAND 

y- ht-^s n/c^ 'b^a 7-|5|?g4 2 i atcftc 

4 2 2. *<DW£*7v?-?Z7-y : ?-®&425£VlC 
4 2 6. 7?^@K©^<b^££fi£-r4lHl?fl4 2 

4 . *$<t cf . a ? * e x t <Dimm®mz 

3-5 If A U-YIHIK4 2 3€:{SAT^fi£S 

[ 0 0 4 7 ] 0 1 0 (a) tttM&fcf&fi^* o u t *stb 
©Smff-^ « e x t <fc *) <b{4tl#iiA,n,> £i§£. f ft 
fc^. o u ttfff-sftfe x t<t OifetCfiU^JU 

"L" *>6i8U^l' "H" {C«titfr&=&^bTt»S. is 
f^out ils#«*> e x t ^tCfiU^U " L" ©^tC 
«. 7"|nlS84 2 1 *J«fcO t 4 2 2©^- F 

6a-2. 6a-3. 6a-4. 6a-5W^T^U^ 
;U "H" KftoTti*. fi-^*ou t*s(gU^l/ "L" 
"H" K^b-TSi, y-F6a-2fcJ: 
#6 &- AU^^Xy^-^ "H" "L" tC 

mttZ>. m^<t>ex t^fiU^Jl/ "L" #>6 

"H" tcft^). g/t. lf 1 ^ U^ilflT^- 

F6a-l*fiU^l' "L" #>6HSU'<.rt' "H" 

S©-C, ffie^fctt^Cttt*. ^S. >-K6a-2li 
iSU^P "L" . K6 a-3 ttfl&U-<A' "H" . > 
-K6a-4«{EU-<JL' "L" . fit, >-F6a- 

5«isu^ "h" *vm?z>. 

[0 04 8] —15. m^<t> e x t *HSU^;I/ "L" *>6 
SKA "H" «:^-fbL//c©«:t&Dr. @?84 2 4©ai 
^M-^<* atiiSU-^-'i' "L" frhmwoi "H" {cS'fb 
b. y-F6a-6KB. — BtMtCiS "H" 
frlCtth'tfrXtfEftfiaStlZ. C©^-F6 a-6«-5 

f5 L IlSS4 2 5*J«tCJ f 4 2 6©NAND-ir- h©A^Ji 
JSr-otl^©-C. tNANDy- F*i— ^WtCr§tt{bS 
nr. 7'Js^D5 7121824 2 1 fccttM 2 2 ©MSS 
om.fflXMZ'? 9^151^4 2 5*5^:^4 2 6 (CSXtJiitJ 

"h" . tH;&m#<j> c*hsu'<a *l" . ta*«#*d 

"H" . -fit. ffi^ifg#*e*si5U^;U 

"L" 

[0049] ^CtC. 0 1 0 ( b ) ttJttSStfflli-Sf <*> o u 
t ii:b*5SiSm^* e x t ©t4ffi*s««H D"C. ff-t* 
ou t*5<t-^* ex t ilJ«R|B$K:igU-<jU "L" 
SU^b "H" tc«t -5*1^*^1/ <t#*ou t 
©3[*±*J«3^i^-F6a-l©i[%±3i4»J^*t 
©B^PflMrttC. fI-Sf*ou t*SfiU^U "L" 
^ "H" tc^bl/fc^. ff-^*e x ttfffil^ 

;u "L" *»6iSu^;i' "H" iztezc ttcZ-oX? >) v 
y'vuvv'4 2 l©y-F6a-3*s®U^ "L" * 
eSU^^ "H" KSMb-r-S. 7 'J ? ^7Ci57 - 422 
TW. F6 a - 1 ifi&U^<)l "L" ©$$?t©T. 
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MX. S— K6 a-4^1fi5U^Jl/ "H" 2pe>ffiU^Jl/ 
"L" tefgHbTS, ^Og, -/-K6a- laW»U^ 

^4 2 2©tti»m^^n^OT, (5i6^b 

li^Cttl*. f©&> y-F6a-6#— BMVcWU'C 

ft. MM. tttt*#*"b*HSu*<^ "L" . B#«#* 
caPXU'OI' m H" . Htt«*d*»U^ "H" % 

[005 0] JE^C, (c) «tt«W*«^*ou tsWJt 10 
IWIi^ext <fc0 4>&ffi#SftT:to!K ^out 
Wex t«fc 9 Steffi l"*^ a^lSu^ M H" 
tett4»^**0Tlr*S. COil^l*. *ext.CC<fco ; 
T2fl<£>:7 y 7 ^P?^B84 2 1 44 2 2tcX4btt 
£CT\ 6 a-3i6a-5#«U^l/ "H" *P6{gU 

^ "L" tcxttrs. * lt, si&Mtct*. <*>b#{& 

U"<;l/ " L ** , *cjWSU*01> M H M . <*> dsWSU^Jl/ 
"L\ <*> eifilSU^OV "H" «c&4. 
[005 1 ] t<D<fc fi-^ (JttgSttff-?) <*> e x 
t©fi%±**9WM*3B»±UT % M# (ttt&MMB 20 

[ 0 0 5 2 ] 0 1 1 B*#ino4Mif|c«fllHBK:t5»t« 

0HT*5 . H12»B1 1 OffiffiJt«EIBCCteW* J 30 

0T*&o Ell 14c5*3ft£J:5K: % (fcfflJt«lsIB3<D 
*Bflg@B8M*, JK7'J^7fl^4Z7i v NAN 
Dy- FfeJ:^W r >^-^r^fi£$n^iiifISP4 2 8 <b 

a#A2l2ft. «#*a*JfiU^ "L" 

M H" T***«:j6i;r^- F7 a -9*5,1:0*7 a 
-1 lOBtibPSSKfiU'tA' "L M ilU^l/ "H" 
«r««JiErtt3H*tcar^S. i*BBB4 2 8tt. JK7 40 
'J7^70^4270»*fifi, ff-*t*b:fe<fctf<f> 

[005 3 ] **\ JK7»;7^0 9^427©«if¥ 

"L w dcmtm, y-K7a-l*5<fcCf7a-l 0 
jWSU^c;!/ "L" *>6XL"<'1' "H" Citric — 

-/-F7a-10WfcK«Cr, -/-P7a-5. 
7a-6*$<fc^7a-7^{brS^ <f> a#{£U 

"L" *r*^>/c^Cc % ^-F7a-8ttffltL4 50 
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ttM. IHA <-> — F) 7a-9«^T, HJ^7 
a - 1 l<Z>**fiU^ "L" "H" Kifc 

So 3tfC % ^BT2«cftor, *a^fiU^ 2p 

t>ni>'<>\> r H" tcstttr**. b$ht i r<Dtfj#£ffi 

(cy-F7a-8li*U^ " H " "L B 
K/ 7 a - 1 0tt7 a-7*«<tl/«Ct»©r»b*r. 
Htf>7 a-9ttfiU^l/ M L" ^6iSb^ "H" fc^ 
<tU B*7a-1 lH*{tl,ttt>. C©i5^JK 
^ y ^^Th1K4 2 71*. fI^<*>a<DSb£K:i£t; 

Tffi*7 a-9*$J:tf7a- 1 l^SSKliSU^ 

"h h tisu^ m l" *«9iB-mi**"rs. 

[OO54]013ttill ©{4ffilk«lslBtc*jWS« 
e@B8B©«fc(¥*»9i'*"4 5>ya (#0 > 
h7^*B$) "C*9, B14BH1 1 CDfttBtUSIelSSK: 
te»**«SBTO»ff*KWT SfcabO* 5 >ifB 

(*«5>h$SJ$B$) fit, 01 51*131 1<D 

(MJ±«HBCcfeW6»«HB»©«f¥*«Wr*fc«> 

(tggB4 2 8 ©S&fP*. B13-B15 LX®m? 

[0055] mi 3i*. Jt^smn-^ex toiz:^± 

"L" *»6*U^ M H ** (CSc4»^*5kLTC»*. C 

-^JU "H" , ff^<^> c^gu^l/ "L" , ft-^^) d^]S 
l"OV "H" . ^LT, m-^*e^(SU-<;b 1" 
-So -/-F7 a— 1 ZifiMU^ "H" tC^jrO, 

F7 a- 1 33^{SU^ M L" tC@SSn, 
fl^^>SO*5J:^*SE«J K7»J vZfVUzrZfWtm 

tejScrafbTaa*. y-fev Fft#*ROteJ:tx*RE 

1*7 a - 1 3*«(SU^^ "L" ©fc»«:a<bl/ttl^ 
[ 0 0 5 6 ] m 1 4 1*, tt$£*t5tfi-*t<*> o u t #it$£S 
iUft-^^ e x t 4»tSfBBf«:iSU^ "L" ^e>^U^ 

*cjWU^I/ "H" , fi-^<<)d^U-<JU "H H , * 
UT, «#*e*HSU^^ M L" feS, ^— F 

7a-l 2ijJ:tf7a-13#fiU^I/ "L" tcHSS 

y-fesr ni#*so*5<tcx*sEttJ K^y 
n ^ ^©ffl**«*HSB«:iB8TS c <b tttt < , fi#* S 
O. *'SE. <^RO*J<tWRE«fil/^ 1" 0C@ 

[0057)0151*/ tbtswam-^* o u t #jt®s 

-<;l/ "L" , fi#*c*nBU^ ** H M , ^<*>d^{S 
U-<;U "L" , fit, d-^* e?WSU-<;l/ "H" "C* 
I«, -/-F7a-12*s«U^ "L" CcHJtS 
n. >- F7a- 1 3OTBU^ "H" *cH£3ti. 'J 
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•fe? hff-^*RO*5<fctf4>RE«:J K7'J y-fVUv? 

I 0 0 5 8 ] a 1 6 «**93«:^S^3S#aiai5I!S3&sfi 
"TS-C&D, il 7BB1 6<^»*P7-;*DRAM<D 

RAM (SDRAM) tt, Wttf, /<-f:75 
SU?lSft, 1 6M- 2>0* • 8 tr* httOfcOiUC 

[0 0 5 9 ] 0 1 6te7j^ft£<fc5K:, SDRAMli, 
tRflg D R A MO DRAM371 08a, 108bQffe 

2, 7FU^^77A^>&'0»7 FUX-feU 
*F (7Fl/^<977) 10 3, l/Of-^<?7 
tA^*104, jRH»fif7?f 10 5a. 105 
"b, FUS^X* 1 0 6* 37A7FU^>^1 
07a. 107b^Tl^ 6 CCC, /CS t /R 

as, /cas, /wEasma, flBfc®ttff&i*Jt& 

■orttf¥*-F*«»3ed*i4J:5«:aor^*. 

FtS, a^F^a-i^WRSttT, WFfc-F. 

«cjKbr#HBtiW»r«ci«:fta. *fc,-/cs, 

/RAS, /CAS, /WE«#tt. *H»flra5**l 
0 5 a £ 1 0 5 btc*>A*S*ir^(D=i^> F**A#S 

[0 0 6 0 ] T FU^mtt. 7FU^?7t103 

-cjimis*it«-k>*©p- ft Fu^iotffflsn 

£ffe, 35A7 Fl/^-^if 1 0 7 aWCf 1 07 b 

2 lte, ?fgP^O^^CLK^6®S<DF*9gP^Uty^fi 
Ki 2 2tt, «raJL«:J:9ttDLL*a«brjE»tta 

[006 1 ] I/Of-$^-;7 7A^^104 

5 <ai*[Hlffi5 0-5 7 ) DRAM37108 
a*5ct(^l 0 8b^6S^Hi$nfcM#«, x-Sffl;^ 
^y^ 7 5w:<tO^S<DU-<;u«:ifi}a3n, titf}*>fs 
>^»E18S 1 2 2frh<D>? p 9 *f!^cfi£ofc*>f £ 
^rj*-**^* FDQ0-DQ7*/hOrtti^?ti 
-5>. Aft^-^KHISUTfe, rC 9 KDQ0M)Q 

7^6A^Sti/cr-^B, 7-^X^^7 13% 

3W»ftiurc»syrinB« (rl> ccDtittZJ 
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S^^JffilSffil 2 2^6S-r-^tii*^'^^7 5£T 

[0 06 2]±lfiCDSDRAM<D^ffi»)t5fP?:Sl 7 
Z4?mLTmW?Z. ST, *fSP*ci**CLKW:, C 

©sDRAM^ffifflsn^^xA^eey&^n^fi-^ 

C(DCLK(DS:%±^«9«:f5]WL/r, sariv. 
>F, T FU^fl^ AA^-frfcHMiA. X^tB^x 

-^^m^-r^ct^tciw^-rs. sdram****-* 

*S!#m*r*B^ 3^>F^# (/CS, /RAS, / 
10 CAS, ./WEft-^) OMfr^t>i£frhT>?TH 7 (A 
CT) 3-7>F^3^>F.^W:A^b, 7FUXS? 
tC«D^7FU^?:AWic C©3-7>F, P- 
TFUX#A*Sft££* SDRAMBSttittWctt 
0, o-T FUXicjCCfctf- F«*StRl/T\ 7— F 

[0 06 3] o-r FU^CcH«l/7cSW>©» 

f£B#R9 ( t R C D ) StCC, 'J-F37>F (Read) 
t3^A7FU«AJTS. 37A7 FUXCCffco 

fc**«LTtifc&*SHJ- ( DQ) K^-JjWHaSti*. t 

ne>— aos&ff «ia^ DRAMi^-o/c<i cimfc a 

S D RAM<D*S§a\ p^ATFUXKRHR'TSIhI 
R#A-f ^-f>ftffir*J:5 K^^O, 'J - Ft* 

tCcfct), 7*~*(B^Ktt*f6Is*p* *©H*8*c&a. 

[0 06 4] SDRAM-C©T^-te^^K:»3«a* 

30 017m^, tRACtto-7Kl/^7^ 

■feXB$|ffl, t C ACtt37 A7 F U^7^-fe^B, t 
AC»^a-^7^"fe^0^btl^ e CCDSDR 

tRAC^tCACtlgT*^ H3rKWlyfcJ: 
^70^7^-fe^Ht ACilSfttOt* 

[006 5] SI 8(iil 6<D^>^nt^DRAM0 
gSP«fi£*«BSW«:^*r^CJ^^0r*«3, SDRAM 

W£ or^v^3SS:^6**irc^Ji^?:^Lr^ 

£ e SDRAMrO^^AT FU^tcBB»TS*aail88 
[0066] ^D^^';77l01(t B 1 6 £#flS 

uxgrnbtcjisu:. rtsp^P^^rtHBi 2 i*$<t 

CJ f U*>-fS>iflW»Elttl2 2*fll*., ftS>n?J 
£0tBBl 2 lOIH* (ji«©rt»*P»^«#) 
^-l*«fctf'<-f:7-2ec«teSft % 
50 HtMsin 1 2 2CDW^ <ffiffl»H»3hfcrt»*P s> *(t 
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5 0-5 7) tt#t£3ti£<fc5icfro-ct,>.&. 
[0067] ftfcrtSP* P ? *<i-5f «: 

t£or$(l®$tx. S^--f^©H(C«. JUTWNMtWD 

C*iP>©;W >O9^»7t10 1 (rtSB* 

0 9 *£j£[s)S8 1 2 1 ) h/crtSB* a ? 

tc«fc o*u®i$n-2>. Bi 1 8 Kjn-rtfl-ctt. a^-uc 

*5l»T. a 7 A7 F UX;1 > 7 7 1 1 6"C7 F U^f f 
£iti}Sl/-C=i7A7 s =i-2'l 1 8tCT FUXlTO&S 10 
0. 37Af3-^l 1 8-CjUR3n/cT KU^#J6tC 
tBST S-fe>*T>:7T5]S&l l 7CDlt$B%f t -^^'^tc 
HtfJU f r -^^©1«$E J &^-4'^^T>7 , l 19T 

Ji$i-rss-rtftoni. s/c. 2 tc 

*fWffl@S§ 1 2 0©*#sS:W6tt. ^'^-3B I /O 

7 7 1 0 4 (a«30S85) T«fi£3hTI-^. & 
*$. I/OA777 1 04Ct*JW£7*-*A;*3-''<77r 

1 313:0 1 8-c«#as$nT^-s. 

[ 0 0 6 8 ] OT, ^©H&fc. f a 5 i»l7- 

^i7;UB$FBlF«3-CStif^7-rS^6«. JU-ftrtJ-ft 20 

[0069) 019 li*^BJW:^.2.¥^*atHl8SK:*i 
WSfcHTJlISS (<?-Z\itf)J<v7 7Mn: 5. 50-5 

7) ©-*s»amitt!rrafc«>©0T?&s. hi sax 

Um 1 9CC^^n*J:5tc t 0 1 9CC*5WSDa t a 1 
fcitfDa U2B, WU-{ 1 1 5JtPe>lre*tiiS 30 
ft. -fe>*T>:7'l 1 Tif-^T^T - ! 1 9if 

2o*^L/-rm*snyt8etftf r -3' 

tc*tl£.-r -2>fl#t?ifc 0 . D a t a 1 fcJ^D a t a 2 
ti. tB^X-S^iSU^ "H" ©J^cttfttc&l"* 
* "L" tti^^-^AlffiU^l, "L" ©iS£tC 

tJ^tCSU^b "H" -c*£. tfcfrx-^T^U 

^ "H" rtfiu^i/ "L" tw^-f-i>h'-y 

■ZVtg&lClt^-Z'-txnWWlffi 1 2 OtC*Jl>"C. D a 
taliiSU^rH" K, DataaAiil/^ 40 
;L" «cfc*J:5ec3dftSft*. <I-*t4>o ete. U** 

-f 5 ^{MSPESS 12 2 (mi <DHMI8PilB2 1 ) © 

5 (50-57) ©**-:*>MI-5il/C«tW-4fe© 

[0 0 7 0) t>Uv^^4>o eAm\y^ "H" tC& 
Si, DataltData 2©tS^7 ? - *Htfj;< ' 

K6 (60-67) tcJifflTS«fc5u:!i>frrs. 0a 

tf. T^-^ai*^"^ F 6 tcasu^ "H" ^ffl^jrs^ 
^*flBEf-5t. £a ?i?fe*%4> 0 e«U^ "L" 50 
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U-*-"' "H" iemtb. s-¥8a- lifi&ls^ 
jl "L" K. y-F8a-2*«iSU-^JU "H" *C&o 
t, h7>^7 7 -y-l-Ait>l/tDatalte«):[f 
Da t a 2*s^ - F8 a-3*J«ki^8 a-6Kiea$ti 
Z>. *©*SS. ^- F8a-53&5{5U^ "L" IC, s 
-F8a-8*i^U^U "H" tC&Si. ffi^)ffl©P^ 
t>^^7>^$8 1Bt>ift0. + 
>*;l/h-7>S>*£8 2»*7i«t-3-C. f-$a^'i 
? FetctiKU^Jl/ "H" ©fti:fc#3tft'5t 
£/c. *d 5>£ff-Sf4>o eJ&HSU-^Jl' "L" te&*<t. 

h7^77-^-nw7Lt. -e-n*-c©m*ttB 

#GI8;*ft-2>. 

[007 1 ] feULOBHS-cii. 

>*n:r*DRAM«:Eie>-f. $+attP.e>A;*J<*ftS<i# 

tern® l-c mtimmfitiitj s ft zmmtmm®&?*>ti 

«i*©<t^3i4>©K:fejlfflRrig-C*5. H2 0tt**HS 
KL&mmttmWB&teisV Z> & 5 -©ftSBHtfJ * a 5 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable supplying phase-synchronous 
control signals to each object independently of an object circuit and a 
physical position of a pad by making length of wiring from a first delay 
control circuit to each object circuit and magnitude of a load of a dummy 
wiring means respectively the same length and the same magnitude. 
SOLUTION: Length of each real wiring 41 from an output end of a first 
delay control circuit 21 to each input end of a plurality of object circuits 50- 
57 is made approximately the same length respectively. Also, magnitude of 
a wiring load of a dummy wiring means 42 is made approximately 
coincident with magnitude of a wiring load of a real wiring 41 from the first 
delay control circuit 21 to its object circuits 50-57. Thereby, a phase- 
synchronous control signal can be supplied to them independently of 
physical positions at which the plurality of object circuits or pads are 
provided, further, this can be applied to a semiconductor integrated circuit 
, module and a semiconductor integrated circuit system. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1 st and the 2nd delay control circuit (21 22) to which a control signal (CLK) is supplied, mis - with two or more object 
circuits (5;50-57) to which the output signal of the 1st delay control circuit (21) is supplied through real wiring (41), respectively The 
dummy output signal of said 2nd delay control circuit (22) is supplied through a dummy wiring means (42), and the phase of said control 
signal and the output signal of mis dummy wiring means is compared. It is the semiconductor integrated circuit which possesses a phase 
comparator circuit (3) to the extent that the time delay in said 1st and 2nd delay control circuits is controlled by the comparison result 
While making mostly the die length of each real wiring (41) from the outgoing end of said 1st delay control circuit (21 ) to each input edge 
of two or more of said object circuits (5;50-57) into the equal distance, respectively the magnitude of the wiring load of said dummy wiring 
means (42) - this - the magnitude of the wiring load of real wiring (41) from the 1st delay control circuit (21) to this object circuit (5;50- 
57) of 1 - about - the semiconductor integrated circuit characterized by constituting so that it may be made to do one. 
[Claim 2] a semiconductor integrated circuit according to claim 1 — setting — the wire length of said dummy wiring means (42) — about 
[ the wire length of real wiring (41) from said 1st delay control circuit (21) to said object circuit (5;50-57) of 1, and ] — the semiconductor 
integrated circuit characterized by making it make it do one. 

[Claim 3] The semiconductor integrated circuit characterized by having constituted each real wiring (41) from the outgoing end of said 1st 
delay control circuit (21) to the input edge of said each set elephant circuit (5;50-57) in the shape of a tree, and constituting in a 
semiconductor integrated circuit according to claim 1 so that the distance of each branching wiring may become equal from each branching 
part , to the next branching part or the input edge of this object circuit 

[Claim 4] Hie 1st and the 2nd delay control circuit (21 22) to which a control signal (CLK) is supplied, this — with two or more object 
circuits (5;50-57) to which the output signal of the 1st delay control circuit (21) is supplied through real wiring (41), respectively The 
dummy output signal of said 2nd delay control circuit (22) is supplied through a dummy wiring means (42), and the phase of said control 
signal and the output signal of this dummy wiring means is compared. It is the semiconductor integrated circuit which possesses a phase 
comparator circuit (3) to the extent that the time delay in said 1st and 2nd delay control circuits is controlled by the comparison result 
While arranging real wiring (41) from the outgoing end of said 1st delay control circuit (21) to the input edge of two or more of said object 
circuits (5;50-57) in the shape of [ which has symmetric property ] a tree the magnitude of the wiring load of said dummy wiring means 
(42) - this - the magnitude of the wiring load of real wiring (41) from the 1st delay control circuit (21) to said object circuit (5;50-57) of 
arbitration - about - the semiconductor integrated circuit characterized by constituting so that it may be made to do one. 
[Claim 5] a semiconductor integrated circuit according to claim 4 - setting - the wire length of said dummy wiring means (42) - about 
[ the wire length of real wiring (41) from said 1st delay control circuit (21) to said object circuit (5;50-57) of 1, and ] - the semiconductor 
integrated circuit characterized by making it make it do one. 

[Claim 6] The 1st and the 2nd delay control circuit (21 22) to which a control signal (CLK) is supplied, this - with two or more object 
circuits (5;50-57) to which the output signal of the 1st delay control circuit (21) is supplied through real wiring (41), respectively The 
dummy output signal of said 2nd delay control circuit (22) is supplied through a dummy wiring means (42), and the phase of said control 
signal and the output signal of this dummy wiring means is compared. It is the semiconductor integrated circuit which possesses a phase 
comparator circuit (3) to the extent that the time delay in said 1st and 2nd delay control circuits is controlled by the comparison result. Said 
two or more object circuits (5;50-57) consist of two or more groups. This each group Have the node which receives the output signal of 
said 1st delay control circuit, and while arranging real wiring of a before [ from the outgoing end of said 1st delay control circuit (21) / each 
node of two or more of said groups ] in the shape of [ which has symmetric property ] a tree the magnitude of the wiring load of said 
dummy wiring means (42) - this - the magnitude of the wiring load of real wiring (41) from the 1st delay control circuit (21) to said node 
of 1 - about - the semiconductor integrated circuit characterized by constituting so that it may be made to do one. 
[Claim 7] a semiconductor integrated circuit according to claim 6 — setting - the wire length of said dummy wiring means (42) - about 
[the wire length of real wiring (41) from said 1st delay control circuit (21) to said object circuit (5;50-57) of 1, and ] - the semiconductor 
integrated circuit characterized by making it make it do one. 

[Claim 8] It is the semiconductor integrated circuit characterized by being the clock signal (CLK) which supplies said control signal to said 
each set elephant circuit in a semiconductor integrated circuit according to claim 1 to 7. 

[Claim 9] It is the semiconductor integrated circuit which said semiconductor integrated circuit is a Synchronous DRAM, and is 
characterized by said each set elephant circuit (5;50-57) being a data output buffer circuit of this Synchronous DRAM in a semiconductor 
integrated circuit according to claim 1 to 7. 

[Claim 10] It is the semiconductor integrated circuit characterized by said control signal being an enable signal of each of said data output 
buffer circuit (5;50-57) in a semiconductor integrated circuit according to claim 9. 

[Claim 11] The 1st and the 2nd delay control circuit (221,222) to which a control signal (CLK) is supplied, this - with two or more object 
semiconductor integrated circuits (250-253) with which the output signal of the 1st delay control circuit (221) is supplied through real 
wiring (241), respectively The dummy output signal of said 2nd delay control circuit (222) is supplied through a dummy wiring means 
(242), and the phase of said control signal and the output signal of this dummy wiring means is compared. It is the semiconductor 
integrated circuit module which possesses a phase comparator circuit (203) to the extent that the time delay in said 1st and 2nd delay 
control circuits is controlled by the comparison result While making mostly the die length of each real wiring (241) from the outgoing end 
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of said 1st delay control circuit (221) to each input edge of two or more of said object semiconductor integrated circuits (250-253) into the 
equal distance, respectively the magnitude of the wiring load of said dummy wiring means (242) - this - the magnitude of the wiring load 
of real wiring (241) from the 1st delay control circuit (221) to this object semiconductor integrated circuit (250-253) of 1 - about - the 
semiconductor integrated circuit module characterized by constituting so that it may be made to do one. 

[Claim 12] a semiconductor integrated circuit module according to claim 1 1 — setting - the wire length of said dummy wiring means (242) 

— about [ the wire length of real wiring (241) from said 1st delay control circuit (221) to said object semiconductor integrated circuit (250- 
253) of 1, and ] — the semiconductor integrated circuit module characterized by making it make it do one. 

[Claim 13] The semiconductor integrated circuit module characterized by having constituted each real wiring (241) from the outgoing end 
of said 1st delay control circuit (221) to die input edge of said each set elephant semiconductor integrated circuit (250-253) in the shape of 
a tree, and constituting in a semiconductor integrated circuit module according to claim 1 1 so that the distance of each branching wiring 
may become equal from each branching part to the next branching part or the input edge of mis object semiconductor integrated circuit 
[Claim 14] The 1st and the 2nd delay control circuit (221 ,222) to which a control signal (CLK) is supplied, this - with two or more object 
semiconductor integrated circuits (250-253) with which the output signal of the 1st delay control circuit (221) is supplied through real 
wiring (241), respectively The dummy output signal of said 2nd delay control circuit (222) is supplied through a dummy wiring means 
(242), and the phase of said control signal and the output signal of this dummy wiring means is compared. It is the semiconductor 
integrated circuit module which possesses a phase comparator circuit (203) to the extent that the time delay in said 1st and 2nd delay 
control circuits is controlled by the comparison result While arranging real wiring (241) from the outgoing end of said 1st delay control 
circuit (221) to the input edge of two or more of said object semiconductor integrated circuits (250-253) in the shape of [ which has 
symmetric property ] a tree the magnitude of the wiring load of said dummy wiring means (242) - this - the magnitude of the wiring load 
of real wiring (241) from the 1st delay control circuit (221) to said object semiconductor integrated circuit (250-253) of arbitration — about 

— so that it may be made to do one The semiconductor integrated circuit module characterized by constituting. 

[Claim 15] a semiconductor integrated circuit module according to claim 14 - setting - the wire length of said dummy wiring means (242) 

— about [ the wire length of real wiring (241) from said 1st delay control circuit (221) to said object semiconductor integrated circuit (250- 
253) of 1, and ] — the semiconductor integrated circuit module characterized by making it make it do one. 

[Claim 16] The 1st and the 2nd delay control circuit (221,222) to which a control signal (CLK) is supplied, this - with two or more object 
semiconductor integrated circuits (250-253) with which the output signal of the 1st delay control circuit (221) is supplied through real 
wiring (241), respectively The dummy output signal of said 2nd delay control circuit (222) is supplied through a dummy wiring means 
(242), and the phase of said control signal and the output signal of this dummy wiring means is compared. It is the semiconductor 
integrated circuit module which possesses a phase comparator circuit (203) to the extent that the time delay in said 1st and 2nd delay 
control circuits is controlled by the comparison result. Said two or more object semiconductor integrated circuits (250-253) It consists of 
two or more groups. This each group Have the node which receives the output signal of said 1st delay control circuit, and while arranging 
real wiring of a before [ from the outgoing end of said 1st delay control circuit (221) / each node of two or more of said groups ] in the 
shape of [ which has symmetric property ] a tree the magnitude of the wiring load of said dummy wiring means (242) — this — the 
magnitude of the wiring load of real wiring (241) from the 1st delay control circuit (221) to said node of 1 — about — the semiconductor 
integrated circuit module characterized by constituting so that it may be made to do one. 

[Claim 17] a semiconductor integrated circuit module according to claim 16 - setting — the wire length of said dummy wiring means (242) 

— about [ the wire length of real wiring (241) from said 1st delay control circuit (221) to said object semiconductor integrated circuit (250- 
253) of 1 , and ] - the semiconductor integrated circuit module characterized by making it make it do one. 

[Claim 18] It is the semiconductor integrated circuit module which said semiconductor integrated circuit module is a memory module, and 
is characterized by said each set elephant semiconductor integrated circuit (250-253) being the memory chip of this memory module in a 
semiconductor integrated circuit module according to claim 1 1 to 1 7. 

[Claim 19] It is the semiconductor integrated circuit module which said control signal is a clock signal and is characterized by the input 
edge of said each set elephant semiconductor integrated circuit (250-253) being a clock input terminal in a semiconductor integrated circuit 
module according to claim 1 1 to 17. 

[Claim 20] The 1st and the 2nd delay control circuit (321,322) to which a control signal (CLK) is supplied, this — with two or more object 
semiconductor integrated circuit modules (350-353) with which the output signal of the 1st delay control circuit (321) is supplied through 
real wiring (341), respectively The dummy output signal of said 2nd delay control circuit (322) is supplied through a dummy wiring means 
(342), and the phase of said control signal and the output signal of this dummy wiring means is compared. It is the semiconductor 
integrated circuit system which possesses a phase comparator circuit (303) to the extent that the time delay in said 1st and 2nd delay control 
circuits is controlled by the comparison result While making mostly the die length of each real wiring (341) from the outgoing end of said 
1st delay control circuit (321) to each input edge of two or more of said object semiconductor integrated circuit modules (350-353) into the 
equal distance, respectively the magnitude of the wiring load of said dummy wiring means (342) — this — the magnitude of the wiring load 
of real wiring (241) from the 1st delay control circuit (321) to this object semiconductor integrated circuit module (350-353) of 1 -- about — 
so that it may be made to do one The semiconductor integrated circuit system characterized by constituting. 

[Claim 21] a semiconductor integrated circuit system according to claim 20 — setting — the wire length of said dummy wiring means (342) 

— about [ the wire length of real wiring (341) from said 1st delay control circuit (321) to said object semiconductor integrated circuit 
module (350-353) of 1, and ] — the semiconductor integrated circuit system characterized by making it make it do one. 

[Claim 22] The semiconductor integrated circuit system characterized by having constituted each real wiring (341) from the outgoing end 
of said 1st delay control circuit (321) to the input edge of said each set elephant semiconductor integrated circuit module (350-353) in the 
shape of a tree, and constitute in a semiconductor integrated circuit system according to claim 20 so that the distance of each branching 
wiring may become equal from each branching part to the next branching part or the input edge of this object semiconductor integrated 
circuit module. 

[Claim 23] The 1st and the 2nd delay control circuit (321,322) to which a control signal (CLK) is supplied, this — with two or more object 
semiconductor integrated circuit modules (350-353) with which the output signal of the 1st delay control circuit (321) is supplied through 
real wiring (341), respectively The dummy output signal of said 2nd delay control circuit (322) is supplied through a dummy wiring means 
(342), and the phase of said control signal and the output signal of this dummy wiring means is compared. It is the semiconductor 
integrated circuit system which possesses a phase comparator circuit (303) to the extent mat the time delay in said 1st and 2nd delay control 
circuits is controlled by the comparison result While arranging real wiring (341) from the outgoing end of said 1st delay control circuit 
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(321) to the input edge of two or more of said object semiconductor integrated circuit modules (350-353) in the shape of [ which has 
symmetric property ] a tree The magnitude of the wiring load of said dummy wiring means (342) this - the magnitude of the wiring load of 
real wiring (341) from the 1st delay control circuit (321) to said object semiconductor integrated circuit module (350-353) of arbitration — 
about — the semiconductor integrated circuit system characterized by constituting so that it may be made to do one. 

[Claim 24] a semiconductor integrated circuit system according to claim 23 — setting — the wire length of said dummy wiring means (342) 

- about [ the wire length of real wiring (341) from said 1st delay control circuit (321) to said object semiconductor integrated circuit 
module (350-353) of 1, and ] — the semiconductor integrated circuit system characterized by making it make it do one. 

[Claim 25] The 1st and the 2nd delay control circuit (321,322) to which a control signal (CLK) is supplied, this - with two or more object 
semiconductor integrated circuit modules (350-353) with which the output signal of the 1st delay control circuit (321) is supplied through 
real wiring (341), respectively The dummy output signal of said 2nd delay control circuit (322) is supplied through a dummy wiring means 
(342), and the phase of said control signal and the output signal of this dummy wiring means is compared. It is the semiconductor 
integrated circuit system which possesses a phase comparator circuit (303) to the extent that the time delay in said 1st and 2nd delay control 
circuits is controlled by the comparison result Said two or more object semiconductor integrated circuit modules (350-353) It consists of 
two or more groups. This each group Have the node which receives the output signal of said 1st delay control circuit, and while arranging 
real wiring of a before [ from the outgoing end of said 1st delay control circuit (321) / each node of two or more of said groups ] in the 
shape of [ which has symmetric property ] a tree the magnitude of the wiring load of said dummy wiring means (342) - this — the 
magnitude of the wiring load of real wiring (341) from the 1st delay control circuit (321) to said node of 1 - about - the semiconductor 
integrated circuit system characterized by constituting so that it may be made to do one. 

[Claim 26] a semiconductor integrated circuit system according to claim 25 - setting - the wire length of said dummy wiring means (342) 

- about [ the wire length of real wiring (341) from said 1st delay control circuit (321) to said object semiconductor integrated circuit 
module (350-353) of 1, and ] - the semiconductor integrated circuit system characterized by making it make it do one. 

[Claim 27] It is the semiconductor integrated circuit system which said each set elephant semiconductor integrated circuit module (350- 
353) is a memory module in a semiconductor integrated circuit system according to claim 20 to 26, and is characterized by the input edge 
of this each set elephant semiconductor integrated circuit module (350-353) being a clock input terminal. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor integrated circuit which supplies the 
control signal which carried out phase simulation to two or more objects, a semiconductor integrated 
circuit module, and a semiconductor integrated circuit system. In recent years, it is necessary for 
improvement in the speed and high integration to progress, and for a semiconductor integrated circuit to 
supply the clock signal with which the phase synchronized also to the clock signal to two or more 
circuits (output pad). For example, supply of the clock signal with which it was not concerned with the 
location on the chip with which each output-buffer circuit is formed to two or more output-buffer 
circuits of a Synchronous DRAM (SDRAM), but the phase synchronized is needed. The need for such a 
signal that carried out phase simulation has the same thing also not only about the clock signal in a 
semiconductor integrated circuit but about other control signals. Furthermore, the synchronization of the 
control signal in a semiconductor integrated circuit is demanded also about the control signal on a 
semiconductor integrated circuit module (for example, memory module), or the control signal in a 
semiconductor integrated circuit system (for example, memory system). 
[0002] 

[Description of the Prior Art] the working speed to which a memory device in recent years exceeds 
100MHz — attaining — **** — DLL (Delay Locked Line) etc. — by doubling the phase of an external 
input clock signal and an internal output clock signal using a technique, the method of suppressing the 
delay and variation of the access time, as not visible [ from outside ] in the delay by internal clock 
wiring is used. 

[0003] With such a DLL technique, in order to estimate the propagation delay by the load of an internal 
output clock signal line, dummy internal output clock wiring is prepared. Drawing 1 is the block 
diagram showing roughly an example of the semiconductor integrated circuit as a related technique, and 
shows a DLL circuit roughly. In drawing 1 , in the reference mark 1, a clocked into pad and 5 show an 
output circuit (object circuit), and 6 shows the data output pad. Moreover, the delay control circuit 
where a time delay is carried out at least for a reference mark 3 by the phase comparator circuit, and 
adjustable control is carried out at least for 21 and 22 by the output of the phase comparator circuit 3, 
and 41 show internal output clock wiring (dummy wiring) of the dummy which has internal output clock 
wiring (real wiring) of a before [ from the delay control circuit 21 / an output circuit 5 ], and a wiring 
load with 42 [ equivalent to said internal output clock wiring ]. 

[0004] As shown in drawing 1 , in a DLL circuit about — from one input (the input of the delay control 
circuits 21 and 22: comparison reference signal phiext) A of the phase comparator circuit 3 — about — so 
that delay to the input (signal phiout for a comparison) B of another side of the phase comparator circuit 
3 may become the time amount for one clock exactly The phase of two input signals is compared in the 
phase comparator circuit 3, and control of the amount of delay of the delay control circuits 21 and 22 is 
performed according to the comparison result. Consequently, the delay to input-clock A of the internal 
clock signal in the clocked into edge C of the actually used output circuit 5 also becomes the time 
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amount for one clock exactly, and the propagation delay of the real wiring 41 of it will be lost 

seemingly. 

[0005] 

[Problem(s) to be Solved by the Invention] Drawing 2 is drawing for explaining the technical problem in 
the semiconductor integrated circuit of drawing 1 . That is, the output circuit 5 and the data output pad 6 
in drawing 1 consist of circuits shown in drawing 2 as the output circuits 50-57 and the data output pads 
60-67 (DQ0-DQ7) of plurality (a drawing top eight pieces) which were prepared in the location where it 
differs on a chip (memory chip). Here, each output circuits 50-57 are equivalent to two or more output- 
buffer circuits which can be set to SDRAM. 

[0006] Thus, since those physical locations differ, respectively when two or more data output pads 60- 
67 (output circuits 50-57) exist in a chip, the die length (load of internal output clock wiring) of real 
wiring (41) also changes with locations of each output circuits 50-57. Therefore, when dummy wiring 
(42) is specified according to one of output circuits (data output pad), some error will be produced in 
other output circuits (data output pad). 

[0007] If die-length DL of dummy wiring (42) is concretely set up in drawing 2 so that it may become 
equal to the die length RL4 of real wiring (41) to the output circuits 53 and 54 located from the delay 
control circuit (1st delay control circuit) 21 in the nearest location (DL=RL4), the phase of the internal 
clock inputted into output circuits 53 and 54 is in agreement with the phase of the external clock signal 
inputted into a clock pad. however, with the data output pads 60 and 67 (DQ0 and DQ7) which are in 
the most distant location from the 1st delay control circuit 21 in this case Since the die length of real 
wiring (41) from the delay control circuit 21 to output circuits 50 and 57 is set to RL1+RL2+RL3+RL4, 
By not preparing dummy wiring (DL) corresponding to die-length RL1+RL2+RL3 of real wiring, the 
supply timing of the propagation delay (error) part internal clock corresponding to this real wiring 
(RL1+RL2+RL3) will become late. 

[0008] Drawing 3 is drawing for explaining the technical problem in the semiconductor integrated 
circuit of drawing 2 , and is for explaining the technical problem in actuation of SDRAM as an example 
of a semiconductor integrated circuit In addition, SDRAM as an example of the semiconductor 
integrated circuit made into the object of this invention is explained in full detail behind. In drawing 3 , 
tAC shows the clock access time from a system clock CLK, and tOH shows the output-data holding 
time to a front cycle or the following cycle. Considering the variation in the property of SDRAM, 
temperature dependence, and a supply voltage dependency, tAC and tOH will not be in agreement and 
will have a certain width of face. Data are indefinite time amount, and this time amount means the time 
amount which is not understood what kind of data are outputted, and has become the time amount which 
cannot be used, and the so-called dead band in the memory system. In addition, although not illustrated, 
the wiring time delay on a board and variation are also included in this dead band. 
[0009] On the other hand, the setup time (tSI) and the hold time (tHI) need to be required to incorporate 
the output of SDRAM by the system side (it receives), and this time amount needs to be less than time 
amount that the data of a memory output have decided. The time amount becomes (tCLK+tOH-tAC) 
from drawing. For example, considering the system which operates by 100MHz, if memory access time 
(tAC) is set and the cycle time (tCLK) sets the hold time (tOH) to 3ns for 6ns for 10ns, it will turn into 
time amount which 7ns of totals can use by the system side. The sum total (tSI+tHI) of the SETOAPPU 
time amount of the receiving area logic in the system which used the usual input circuit, and the hold 
time is 3ns, and remaining 4ns becomes system floats, such as signal delay on a board, and variation 
between DQ terminals. Considering the signal travelling period on a board etc., this value can be called 
value very severe for a system. Furthermore, if it becomes a high-speed system, it cannot be 
overemphasized that still severer timing adjustment is needed. Therefore, it is becoming important to 
make as small as possible indefinite time amount of the data shown in drawing 3 . 
[0010] Even when the data output pads 60-67 (output circuits 50-57) explained with reference to 
drawing 2 are formed in the location where it differs in a chip in order to shorten indefinite time amount 
of data for example, data are always outputted with a predetermined phase to an external clock CLK, 
namely, it is good if the clock access time tAC is always fixed. If it is desirable to perform the output of 
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data synchronizing with the standup of an external clock CLK, the clock access time tAC should just 
always be zero. 

[001 1] As mentioned above, although the need that an output signal is outputted synchronizing with the 
signal inputted from the outside by making a Synchronous DRAM into an example was explained, this 
is may be common in the semiconductor integrated circuit of not only a Synchronous DRAM but many. 
About the interior of a semiconductor integrated circuit, it is possible to take various kinds of measures 
so that a request can be operated by each semiconductor device, but when outputting the processing 
result inside each semiconductor integrated circuit, it is important for it to be necessary to specify 
relation with other semiconductor devices, and to make timing of an output regularity. 
[0012] for avoiding simply the propagation delay (error) by the difference in the die length of real 
wiring to each data output pads 60-67 which were mentioned above — the dummy internal output clock 
wiring (dummy wiring) 42 ~ about -- although only the number of data output pads should form the 
phase comparator circuit 3 and the delay control circuits (the 1st and 2nd delay control circuit) 21 and 
22, then, it is disadvantageous in respect of circuit area, power consumption, etc. The technical problem 
of the conventional technique mentioned above is the same also in the semiconductor integrated circuit 
system (for example, memory system) containing the semiconductor integrated circuit module (for 
example, memory module) of not only the technical problem in the semiconductor integrated circuit (for 
example, memory chip) of one chip but the one circuit board, and further two or more circuit boards etc. 
[0013] This invention is not concerned with the physical location in which two or more target circuits or 
pads were prepared in view of the technical problem which the conventional semiconductor integrated 
circuit mentioned above has, but aims at supplying the control signal which carried out phase simulation 
to each circuit or a pad. Furthermore, this invention aims at supplying the control signal which carried 
out phase simulation similarly also to a semiconductor integrated circuit module and a semiconductor 
integrated circuit system. 
[0014] 

[Means for Solving the Problem] The 1st and the 2nd delay control circuit to which a control signal is 
supplied according to the 1st gestalt of this invention, this — with two or more object circuits to which 
the output signal of the 1st delay control circuit is supplied through real wiring, respectively The dummy 
output signal of said 2nd delay control circuit is supplied through a dummy wiring means, and the phase 
of said control signal and the output signal of this dummy wiring means is compared. It is the 
semiconductor integrated circuit which possesses a phase comparator circuit to the extent that the time 
delay in said 1st and 2nd delay control circuits is controlled by the comparison result. While making 
mostly the die length of each real wiring from the outgoing end of said 1st delay control circuit to each 
input edge of two or more of said object circuits into the equal distance, respectively the magnitude of 
the wiring load of said dummy wiring means — this — the magnitude of the wiring load of real wiring 
from the 1st delay control circuit to this object circuit of 1 about — the semiconductor integrated 
circuit characterized by constituting so that it may be made to do one is offered. 
[0015] Moreover, the 1st and the 2nd delay control circuit to which a control signal is supplied 
according to the 2nd gestalt of this invention, this — with two or more object semiconductor integrated 
circuits with which the output signal of the 1st delay control circuit is supplied through real wiring, 
respectively The dummy output signal of said 2nd delay control circuit is supplied through a dummy 
wiring means, and the phase of said control signal and the output signal of this dummy wiring means is 
compared. It is the semiconductor integrated circuit module which possesses a phase comparator circuit 
to the extent that the time delay in said 1st and 2nd delay control circuits is controlled by the comparison 
result. While making mostly the die length of each real wiring from the outgoing end of said 1st delay 
control circuit to each input edge of two or more of said object semiconductor integrated circuits into the 
equal distance, respectively the magnitude of the wiring load of said dummy wiring means — this ~ the 
magnitude of the wiring load of real wiring from the 1st delay control circuit to this object 
semiconductor integrated circuit of 1 — about — the semiconductor integrated circuit module 
characterized by constituting so that it may be made to do one is offered. 

[0016] Furthermore, the 1st and the 2nd delay control circuit to which a control signal is supplied 
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according to the 3rd gestalt of this invention, this — with two or more object semiconductor integrated 
circuit modules with which the output signal of the 1st delay control circuit is supplied through real 
wiring, respectively The dummy output signal of said 2nd delay control circuit is supplied through a 
dummy wiring means, and the phase of said control signal and the output signal of this dummy wiring 
means is compared. It is the semiconductor integrated circuit system which possesses a phase 
comparator circuit to the extent that the time delay in said 1st and 2nd delay control circuits is controlled 
by the comparison result. While making mostly the die length of each real wiring from the outgoing end 
of said 1st delay control circuit to each input edge of two or more of said object semiconductor 
integrated circuit modules into the equal distance, respectively the magnitude of the wiring load of said 
dummy wiring means — this — the magnitude of the wiring load of real wiring from the 1st delay control 
circuit to this object semiconductor integrated circuit module of 1 — about — the semiconductor 
integrated circuit system characterized by constituting so that it may be made to do one is offered. 
[0017] 

[Embodiment of the Invention] According to the semiconductor integrated circuit of this invention, it is 
specified that the die length of each real wiring from the outgoing end of the 1st delay control circuit to 
each input edge of two or more object circuits becomes the equal distance mostly, respectively. 
Furthermore, the magnitude of the wiring load of a dummy wiring means is set up so that it may be 
mostly in agreement with the magnitude of the wiring load of real wiring from the 1st delay control 
circuit to the object circuit of 1. 

[0018] Moreover, according to the semiconductor integrated circuit module of this invention, the die 
length of each real wiring from the outgoing end of the 1st delay control circuit to each input edge of 
two or more object semiconductor integrated circuits is mostly specified at the equal distance, 
respectively. Furthermore, the magnitude of the wiring load of a dummy wiring means is set up so that it 
may be mostly in agreement with the magnitude of the wiring load of real wiring from the 1st delay 
control circuit to the object semiconductor integrated circuit of 1. 

[0019] Furthermore, according to the semiconductor integrated circuit system of this invention, the die 

length of each real wiring from the outgoing end of the 1st delay control circuit to each input edge of 

two or more object semiconductor integrated circuit modules is mostly specified at the equal distance, 

respectively. Furthermore, the magnitude of the wiring load of a dummy wiring means is set up so that it 

may be mostly in agreement with the magnitude of the wiring load of real wiring from the 1st delay 

control circuit to the object semiconductor integrated circuit module of 1. 

[0020] It cannot be concerned with the physical location in which the object circuit (an object 

semiconductor integrated circuit or object semiconductor integrated circuit module) was established by 

this, but the control signal which carried out phase simulation to each set elephant circuit can be 

supplied. 

[0021] 

[Example] Hereafter, the example of the semiconductor integrated circuit applied to this invention with 
reference to a drawing, a semiconductor integrated circuit module, and a semiconductor integrated 
circuit system is explained. Drawing 4 is the block diagram showing onb example of the semiconductor 
integrated circuit which applied this invention, and shows a DLL circuit roughly. In drawing 4 , in the 
reference mark 1, a clock buffer circuit, and 50-57 show an output-buffer circuit (object circuit), and, as 
for a clocked into pad and 10, 60-67 show the data output pad (DQ0-DQ7). Moreover, as for the 
reference mark 21, a phase comparator circuit and 41 show internal output clock wiring (red wiring), 
and, as for the 1st delay control circuit and 22, at least the 2nd delay control circuit and 3 show dummy 
internal output clock wiring (dummy wiring), as for 42. 

[0022] it is shown in drawing 4 — as — a clock signal CLK (A: comparison reference signal phiext) — 
the clocked into pad 1 and the clock buffer circuit 10 — minding ~ the 1st delay control circuit 21 and 
the 2nd delay control circuit 22 ~ and ~ about — one input of the phase comparator circuit 3 is supplied. 
The output signal (clock signal) of the 1st delay control circuit 21 is supplied to each output-buffer 
circuits 50-57 through real wiring (41), respectively so that it may explain in full detail below, here — 
about — the output (a dummy clock signal, B: signal phiout for a comparison) of the 2nd delay control 
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circuit 22 supplies the input of another side of the phase comparator circuit 3 through the dummy wiring 
42 — having — about the phase comparator circuit 3 compares the phase of these two input signals, 
and controls the 1st and 2nd delay control circuits 21 and 22. In addition, the detail of this DLL circuit is 
behind explained in full detail with reference to a drawing. 

[0023] As shown in drawing 4 , output circuits 50-57 and the data output pads 60-67 as well as the 
semiconductor integrated circuit of drawing 2 mentioned above are formed in the location where it 
differs on a chip (memory chip). In the 1st example of this invention shown in this drawing 4 , a node 
Nl 5 is formed in the center section of the real wiring RL2 in drawing 2 , and the real wiring RL15 from 
the delay control circuit 21 is connected to this node Nl 5. That is, the real wiring RL2 in drawing 2 is 
divided into two real wiring RL12 and RL13 which has the die length of the one half of this real wiring 
RL2. Therefore, the real wiring RL15 is arranged between the outgoing end of the delay control circuit 
(1st delay control circuit) 21, and a node N15, and the real wiring RL12 is arranged between a node N15 
and a node N12, and the real wiring RL1 1 is arranged between a node N12 and a node Nl 1 . 
Furthermore, the real wiring RL13 is arranged between a node N15 and a node N13, and the real wiring 
RL14 is arranged between a node N13 and a node N14. Here, the die length of each real wiring is 
prescribed that RL12=RL13 (=1/2RL2) and RL1 1=RL14 are realized. 

[0024] At this time, it is RL15+RL13 0 about the die length of real wiring (41) in die-length DL1 of 
dummy wiring (42). Or the standup of the internal clock supplied to the buffer output circuits 52, 55, 5 1, 
and 56 (data output pads 62, 65, 61, and 66) by setting it as RL15+RL12 (or) The timing of falling can 
be made in agreement with the timing of the standup (or falling) of clock signal A, and the error of the 
supply timing of an internal clock to each of these buffer output circuit can be abolished. In this case, in 
the buffer output circuits 53, 54, 50, and 57 (data output pads 63, 64, 60, and 67), since dummy wiring 
corresponding to the die length RL14 (RL1 1) of real wiring is not prepared, the propagation delay 
(error) corresponding to this real wiring will arise. However, the error in these data output pads 63, 64, 
60, and 67 is a small thing from the data output pad 60 in drawing 2 mentioned above, and the error in 
67 grades, and an improvement effect is acquired. 

[0025] namely, ~ as the shape of a tree which has symmetric property for each real wiring (41) from the 
outgoing end of the 1st delay control circuit 21 to the input edge of each output circuits (object circuit) 
50-57 in this example — specifying — die-length DL of dummy wiring (42) — this — the distance of real 
wiring from the 1st delay control circuit to the output circuit of arbitration — about — it is made to do 
one 

[0026] Drawing 5 is the block diagram showing other examples of the semiconductor integrated circuit 
which applied this invention, and improves the example of drawing 4 mentioned above. Here, the 
configuration of the 1st delay control circuit 21, the 2nd delay control circuit 22, and phase comparator 
circuit 3 grade is the same as that of the example of drawing 4 mentioned above. Here, the real wiring 
RL27 is arranged between the outgoing end of the 1st delay control circuit 21, and a node N27, and the 
real wiring RL25 is arranged between a node N27 and a node N25, and the real wiring RL26 is arranged 
between a node N27 and a node N26. Furthermore, the real wiring RL21 is arranged between a node 
N25 and a node N21, and the real wiring RL22 is arranged between a node N25 and a node N22, the real 
wiring RL23 is arranged between a node N26 and a node N23, and the real wiring RL24 is arranged 
between the node N26 and the node N24. 

[0027] As shown in drawing 5 , by this example, it is prescribed that the die length of each real wiring 
(41) from the outgoing end of the 1st delay control circuit 21 to the input edge of each output-buffer 
circuits 50-57 becomes the equal distance, that is, the die length RL21, RL22, RL23, and RL24 of real 
wiring (41) of the die length RL25 of real wiring (41) is altogether equal equally (RL25=RL26) to RL26 
(RL21=RL22=RL23=RL24) - it is specified like. 

[0028] It follows. The output-buffer circuits 50 and 57 The die length of real wiring to (the output pads 
60 and 67) the die length of real wiring to RL27+RL25+RL21 and the output-buffer circuits 51 and 56 
(output pads 61 and 66) RL27+RL25+RL22, the output-buffer circuits 52 and 55 the die length of real 
wiring to (the output pads 62 and 65) ~ RL27+RL26+RL23 - and Since the die length of real wiring to 
the output-buffer circuits 53 and 54 (output pads 63 and 64) is set to RL27+RL26+RL24 and it is 
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RL25=RL26 and RL2 1=RL22=RL23=RL24, The die length of each real wiring from the outgoing end 
of the 1st delay control circuit 21 to the input edge of each output-buffer circuits 50-57 becomes the 
equal distance. 

[0029] Furthermore Die-length DL2 of the dummy wiring 42 By making it in agreement with die-length 
RL27+RL25+RL21 (=RL27+RL25+RL22=RL27+RL26+RL23=RL27+RL26+RL24) of real wiring 
from the outgoing end of the delay control circuit 21 of the above 1st to the input edge of each output- 
buffer circuits 50-57 The output timing in all the output pads 60-67, for example, the output timin g of 
the read-out data in SDRAM, can be synchronized. In addition, although the 2nd delay control circuit 22 
and the dummy wiring 42 are removed, instead at least the signal of a node N24 is considered as the 
input of another side of the phase comparator circuit 3 in the configuration of drawing 5 and the 
approach in comparison with the signal (external clock CLK) from the clocked into pad 1 which is one 
input is also considered By this approach, in order to make it delay not produce at least the signal of a 
node N24 between the input signals of another side of the phase comparator circuit 3, at least a node 
N24 needs to approach the input edge of another side of the phase comparator circuit 3, it is necessary to 
arrange it, and a limit of a layout becomes large. If at least a node N24 approaches and arranges the 
phase comparator circuit 3, it will become impossible moreover, to take the synchronization with the 
internal clock inputted into an external clock and each output circuits 50-57 by the wiring delay for it. 
Therefore, in this invention, it is considering as the configuration which formed the 2nd delay control 
circuit 22 and the dummy wiring 42. 

[0030] drawing for drawing 6 to explain the example of 1 configuration of the delay control circuits 
(delay section) 21 and 22 in the semiconductor integrated circuit of this invention — it is — this drawing 
(a) — the configuration of the delay circuit for 1 bit — being shown — this drawing (b) — this - the 
timing diagram of actuation of the delay circuit for 1 bit is shown, and explanation of operation is 
indicated to be a configuration when this drawing (c) connects two or more steps of delay circuits for 1 
bit. 

[0031] As shown in drawing 6 (a), the delay circuit for 1 bit is equipped with two NAND gates 401 and 
402 and an inverter 403, and is constituted. If actuation of this delay circuit for 1 bit is explained with 
reference to drawing 6 (b), input phiE will be an activation signal (enable signal), and a delay circuit will 
operate at the time of high-level"!!". The condition that enable signal phiE became high-leverH" and 
access of a signal was attained is shown by drawing 6 (b). In addition, in drawing 6 (b), the signal from 
the delay circuit of the right-hand side which adjoins among the delay circuits where IN showed the 
input signal to the delay circuit for 1 bit, and two or more steps of phiN was connected, and OUT show 
the wave of the node to which the output signal of the delay circuit for 1 bit, 4a- 1, and 4a-2 correspond 
in the circuit of drawing 6 (a). Therefore, OUT corresponds to signal phiN in the delay circuit for 1 bit 
which adjoins left-hand side. 

[0032] When signal phiN is a low "L", an output signal OUT is always set to a low "L", and when signal 
phiN is [ signal phiE ] a low "L" in high-level"!!", an output signal OUT becomes high-level"!!". When 
signal phiN is [ signal phiE ] high-level"!!" in high-level"!!", if an input signal IN is a low "L", an 
output signal OUT will become high-level"!!", and it will be set to a low "L" if IN is high-level"!!". 
[0033] According to the circuit of drawing 6 (a), enable signal phiE will spread the input signal for the 
path of an arrow head, if an input signal IN starts in the state of high-level"!!", but in the state of a low 
"L", an input signal IN spreads [ enable signal phiE ] in the path of an arrow head to an output OUT. 
Drawing 6 (c) is the example which carried out two or more step cascade connection of the delay circuit 
for 1 bit shown in drawing 6 (a), and is equivalent to an actual delay circuit. Here, although only three 
steps are drawn in drawing 6 (c), stage connection is made much in fact. Moreover, the signal line of 
enable signal phiE is controlled by those with two or more, and these signals are controlled by the delay 
control circuit like phiE-1, phiE-2, and phiE-3 for every circuit element. In addition, the delay control 
circuit shown in drawing 6 (a) - (c) is included and drawn on the delay control circuits 21 and 22 by 
drawing 4 and drawing 5 . 

[0034] In drawing 6 (c), the central delay circuit for 1 bit is activated, and enable signal phiE-2 have 
become high-level"!!". In this case, if an input signal IN changes from a low "L" to high-level"!!", since 
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enable signal phiE-1 of the left end delay circuit for 1 bit and the right end delay circuit for 1 bit and 
phiE-3 are lows "L", an input signal IN will be stopped by NAND gate 401-1 and 401-3 like a thick 
wire. 

[0035] On the other hand, since enable signal phiE-2 of the delay circuit for 1 bit of the center activated 
are high-leverH" level, an input signal IN passes through NAND gate 401-2. Since the output signal 
OUT of the right-hand side delay circuit for 1 bit is high-level"!!", an input signal IN will pass also 
through NAND gate 402-2, and the signal of a low "L" will be transmitted as an output signal OUT. As 
mentioned above, since an output signal OUT is always set to a low "L" when it is a low "L", right-hand 
side output signal OUT, i.e., enable signal phiN, sequential transfer is carried out at the left-hand side 
NAND gate and left-hand side inverter of a delay circuit for 1 bit, and the signal of this low "L" is taken 
out as a final output signal. 

[0036] Thus, through the delay circuit for activated 1 bit, signal transduction of the input signal IN is 
carried out so that it may be turned up, and it turns into a final output signal. That is, the amount of delay 
is controllable by of which part enable signal phiE is made into high-level"!!". The amount of delay for 

1 bit is determined by the signal travelling period of the sum total of a NAND gate and an inverter, and 
this time amount turns into delay unit time amount of a DLL circuit, and the whole delay time becomes 
the amount which multiplied by the number of stages passed in the amount of delay for 1 bit. 

[0037] Drawing 7 is drawing for explaining the example of 1 configuration of the delay control circuit 
(control section) in the semiconductor integrated circuit of this invention. As shown in drawing 7 , the 
delay control circuit also has the composition that the delay circuit connected the delay control circuit 
430-2 for 1 bit enclosed with a dotted line by the number of stages, and the output of each stage is set to 
enable signal phiE of each stage of a delay circuit. 

[0038] Concretely, the delay control circuit 430-2 for 1 bit has NAND gate 432-2, and the transistor 
435-2,437-2,438-2,439-2 connected to the serial, respectively to the both ends of the flip-flop which 
consists of inverters 433-2 and the NOR gate 431-2. The gate of a transistor 438-2 is connected to node 
5a-2 of the delay control circuit for 1 bit of the preceding paragraph, the gate of a transistor 439-2 is 
connected to node 5a-5 of the latter delay control circuit for 1 bit, and the signal of the preceding 
paragraph and the latter part is received. On the other hand, set signal phiSE when counting up and 
phiSO, and reset-signal phiRE and phiRO when counting down are connected to the transistor of 
another side by which the series connection is carried out in the circuit in every other bit. 
[0039] As shown in drawing 7 , in the central delay control circuit 430-2 for 1 bit, set signal phiSE and 
reset-signal phiRE are supplied to the gate of a transistor where set signal phiSO is supplied to the gate 
of a transistor 435-2, and reset-signal phiRO is supplied to a transistor 437-2, and the circuit of the both 
sides of the preceding paragraph of the delay control circuit 430-2 and the latter part each corresponds, 
respectively. Moreover, it has the composition that node 5a- 1 of a left-hand side circuit (preceding 
paragraph) and the signal of node 5a-4 of a circuit 430-2 are inputted into the NOR gate 431-2. In 
addition, phiR is the signal which resets a delay control circuit, is set to low "L" level temporarily after 
powering on, and is fixed to high-leverH" after that. 

[0040] Drawing 8 is a timing chart for explaining actuation of the delay control circuit of drawing 7 . As 
shown in drawing 8 , first, reset-signal phiR is temporarily set to a low "L", and it acts node 5a-l, 5a-3, 
and 5a-5 to a low "L" as Ritt of high-leverH" and 5a-2, 5a-4, and 5a-6. And when counting up, count- 
up signal (set signal) phiSE and phiSO repeat high-level"H" and a low "L" by turns. 
[0041] If set signal phiSE becomes high-level"H" from a low "L", node 5a-l will be grounded, and it 
will be set to a low "L", and node 5a-2 will change to high-level"H". In response to the fact that node 5a- 

2 changed to high-level"H", output-signal (enable signal) phiE-1 changes from high-level"H" to a low 
"L." Since this condition is latched to a flip-flop, even if set signal phiSE returns to a low "L", enable 
signal phiE-1 is still a low "L." And in response to the fact that node 5a- 1 changed to the low "L", enable 
signal (output signal) phiE-2 change from a low "L" to high-level"H". Since node 5a-2 changed to high- 
leverH", if a transistor 438-2 is turned on and set signal phiSO becomes high-leverH" from a low "L", 

1 node 5a-3 will be grounded and node 5a-4 will change to a low "L" again at high-leverH". Furthermore, 
in response to the fact that node 5a-4 changed to high-leverH", enable signal phiE-2 change from high- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje - 3/7/2005 



Page 8 of 14 




level"!!" to a low "L." Since this condition is latched to a flip-flop, even if set signal phiSO returns to a 
low "L", enable signal phiE-2 are still a low ,! L." 

[0042] And in response to the fact that node 5a-3 changed to the low M L", enable signal phiE-3 change 
from a low "L" to high-level"!!". In drawing 8 , although set signal phiSE and one pulse of phiSOs have 
only come out at a time, the delay control circuit is connected to many steps, and if set signal phiSE and 
phiSO repeat high-level"!!" and a low "L" by turns, the location of the stage where output-signal (enable 
signal) phiE becomes high-level"!!" will shift to right-hand side one by one. Therefore, what is 
necessary is just to input the pulse of set signal phiSE and phiSO by turns, when it is necessary to make 
the amount of delay increase by the comparison result of the phase comparator circuit 3. 
[0043] If the condition, i.e., the condition of being a low "L", that count-up signal (set signal) phiSE and 
phiSO, and count-down signal (reset signal) phiRE and phiRO are not outputted is maintained, the 
location of the stage where enable signal phiE becomes high-level"!!" is fixed, therefore — about — 
when the amount of delay needs to be maintained by the comparison result of the phase comparator 
circuit 3, it is made not to input the pulse of signal phiSE, phiSO, phiRE, and phiRO 
[0044] If the pulse of reset- signal phiRE and phiRO is inputted by turns when counting down, the 
location of the stage where output phiE becomes high-level"!!" to the time of count-up and reverse will 
shift to left-hand side one by one. As explained above, by inputting a pulse, it is possible to move every 
one location of the stage where enable signal phiE becomes high-level"!!", and if the delay circuit 
shown in drawing 6 (c) is controlled by such enable signal phiE, the one unit of the amounts of delay is 
controllable [ at a time ] by the delay control circuit shown in drawing 7 . In addition, the delay control 
circuit (control section) shown in drawing 7 is included and drawn on the phase comparator circuit 3 by 
drawing 4 and drawing 5 . 

[0045] Drawing 9 is drawing for explaining the example of 1 configuration of a phase comparator circuit 
(phase comparator) also in the semiconductor integrated circuit of this invention, and drawing 10 is a 
timing chart at least for that of drawing 9 to explain actuation of a phase comparator circuit. The phase 
comparator circuit (3) consists of two circuit parts of the amplifying-circuit section shown in drawing 11 
later mentioned with a phase comparator to the extent that it is shown in drawing 9 . 
[0046] In drawing 9 , reference mark phiout and phiext show the output signal and external clock signal 
which are compared in this phase comparator circuit, and the phase of signal phiout is judged on the 
basis of signal phiext, and phi a-phi e shows the output signal connected to an amplifying circuit. As 
shown in drawing 9 , it has the delay circuit 423 for 1 delay which obtains 426, the circuit 424 which 
generates the activation signal of a latch circuit, and the phase allowed value of external clock signal 
phiext in the latch circuit 425 list which latches 422 and its condition to the flip-flop circuit 421 list by 
which the phase comparator was constituted from two NAND gates at least for that of the phase 
comparator circuit 3, and is constituted. 

[0047] Drawing 10 (a) shows the case where signal phiout becomes high-level"!!" from a low "L" ahead 
of signal phiext, when the phase is progressing [ signed phiout for a comparison ] rather than comparison 
reference signal phiext. When both signal phiout and signal phiext are lows "L", all of node 6a-2 of flip- 
flop circuits 421 and 422, 6a-3, 6a-4, and 6a-5 are high-level "H". If signal phiout changes from a low 
"L" to high-level"!!", both node 6a-2 and 6a-4 will change from high-level"!!" to a low "L." Then, 
although signal phiext becomes high-level"!!" from a low "L", and it is behind by 1 delay and node 6a- 1 
becomes high-level"!!" from a low "L", since the potential of the both ends of a flip-flop is already 
decided, change is not produced at all. After all, in node 6a-2, high-level"!!" and node 6a-4 maintain a 
low "L", and, as for node 6a-5, a low "L" and node 6a-3 maintain high-level"!!". 

[0048] On the other hand, according to signal phiext having changed from the low "L" to high-level"!!", 
output-signal phia of a circuit 424 changes from a low "L" to high-level"!!", and the pulse temporarily 
set to high-level"!!" level is impressed to node 6a-6. Since these node 6a-6 are the input of the NAND 
gate of latch circuits 425 and 426, this NAND gate will be activated temporarily and the potential 
condition of the both ends of flip-flop circuits 421 and 422 will be incorporated to latch circuits 425 and 
426. Finally, high-level"!!" and output-signal phie is set [ output-signal phib / high-level"!!" and output- 
signal phic ] to a low "L" by low "L" and output-signal phid. 



http ://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejj e 



3/7/2005 



Page 9 of 14 



[0049] Next, the phase of drawing 10 (b) of signal phiout for a comparison and comparison reference 
signal phiext is almost the same, and the case where signal phiout serves as signal phiext from a low "L" 
mostly at high-level"!!" at coincidence is shown. When signal phiout changes from a low "L" to high- 
leverH" into time difference with the standup [ of signal phiout ], and standup time of node 6a-l, when 
signal phiext becomes high-level"!!" from a low "L", node 6a-3 of a flip-flop 421 change from a low 
"L" to high-level"H" first. In a flip-flop 422, since node 6a-l continues being a low "L", node 6a-4 
change from high-level"H" to a low "L" conversely. Then, although node 6a- 1 changes from high- 
leverH" to a low "L", since the condition of a flip-flop 422 was already decided, change is not produced 
at all. Then, since node 6a-6 become high-level"!-! 11 temporarily, this condition is memorized by the latch 
circuit and high-level"H" and output-signal phie is set [ output-signal phib / low "L" and output-signal 
phic ] to a low "L" by high-level"!!" and output-signal phid after all. 

[0050] Furthermore, the phase is behind comparison reference signal phiext in signal phiout for a 
comparison, and (c) shows the case where phiout becomes high-level"!!" from a low "L" after phiext. In 
this case, change arises in two flip-flop circuits 421 and 422, and 6a-3 and 6a-5 change with phiext(s) 
from high-level"!!" to a low "L." And finally a low "L" and phie become [ phib / a low "L" and phic / 
high-level"H" and phid ] high-level"!!". 

[0051] Thus, it becomes possible for the build up time of signal (signal for comparison) phiout to have 
become high-level"!!" before it on the basis of the build up time of signal (comparison reference signal) 
phiext, or to detect whether it was almost simultaneous or it was late and became high-level"!!". These 
detection results are latched as a value of output-signal phib, phic, phid, and phie, and it will be decided 
whether count up a delay control circuit based on the value or count down. 

[0052] Drawing 1 1 is drawing for explaining the example of 1 configuration of a phase comparator 
circuit (amplifying-circuit section) also in the semiconductor integrated circuit of this invention, and 
drawing 12 is a timing chart at least for that of drawing 11 to explain actuation of the JK flip-flop in a 
phase comparator circuit. As shown in drawing 1 1 , the amplifying-circuit section of the phase 
comparator circuit 3 is equipped with two parts of JK flip-flop 427 and the amplifier 428 which consists 
of a NAND gate and an inverter, and is constituted. It is ******** to the structure to which output- 
signal phia from a phase comparator is inputted, and the potential of node 7a-9 and 7a- 1 1 repeats a low 
"L" and high-level"!!" at least for that of drawing 9 by turns in JK flip-flop 427 according to whether 
signal phia is a low "L" or it is high-level"!! 11 . An amplifier 428 is amplified and outputted in response to 
the output signal of JK flip-flop 427, and the signal of signal phib and phid. 

[0053] First, actuation of JK flip-flop 427 is explained with reference to the timing chart of drawing 12 . 
By time amount Tl, if signed phia changes from high-level"!!" to a low "L", node 7a-l and 7a-10 will 
change from a low "L" to high-level"!!". On the other hand, although node 7a-5, 7a-6, and 7a-7 change 
according to change of node 7a- 1, since signal phia is a low "L", node 7a-8 do not change. After all, 
output (node) 7a-9 do not change but only output 7a- 1 1 become high-level"!!" from a low "L." Next, if 
it becomes time amount T2 and phia changes from a low "L" to high-level"!!", since, as for 7a-10, 7a-7 
do not change at a low "L", node 7a-8 will not change from high-level"!!" to the motion by time amount 
Tl, and reverse, but output 7a-9 will change from a low "L" to high-level"!!", and output 7a-l 1 will not 
change. Thus, according to a motion of signal phia, as for the JK-flip-flop circuit 427, output 7a-9 and 
7a- 1 1 consider by turns the motion which repeats a low "L" as high-level"!!". 

[0054] Drawing 13 is a timing chart (at the time of count-up) at least for that of drawing 11 to explain 
actuation of the amplifying-circuit section in a phase comparator circuit, and drawing 14 is a timing 
chart (at the time of count maintenance) at least for that of drawing 1 1 to explain actuation of the 
amplifying-circuit section in a phase comparator circuit, and at least that [ drawing 15's ] of drawing 11 
is a timing chart (at the time of a count-down) for explaining actuation of the amplifying-circuit section 
in a phase comparator circuit. Next, actuation of an amplifier 428 is explained with reference to drawing 
13 - drawing 15 . 

[0055] Drawing 13 shows the case where signal phiout for a comparison becomes high-level"!!" from a 
low "L" previously, to the standup of comparison reference signal phiext. For high-level"!!" and signal 
phic, low "L" and signal phid is [ that in this case / signal phib / high-level"!!" and signal phie of the 
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input signal from a phase comparator ] a low "L." Although node 7a- 12 become high-level"!!", node 7a- 
13 are fixed to a low "L" after all and set signal phiSO and phiSE change according to the condition of a 
JK flip-flop, as for reset-signal phiRO and phiRE, 7a-13 do not change for a low "L." 
[0056] Drawing 14 shows the case where signal phiout for a comparison serves as comparison reference 
signal phiext from a low "L" mostly at high-level"!!" at coincidence. For low "L" and signal phic, high- 
level n H" and signal phid is [ that in this case / signal phib / high-level"!!" and signal phie of the input 
signal from a phase comparator ] a low "L." After all, node 7a-12 and 7a-13 are fixed to a low "L", as 
for reset-signal phiSO and phiSE, the output of a JK flip-flop does not influence an amplifier, and signal 
phiSO, phiSE, phiRO, and phiRE remain fixed to a low "L." 

[0057] Drawing 15 shows the case where signal phiout for a comparison is overdue to the standup of 
comparison reference signal phiext, and it becomes high-level"!!" from a low "L." For low "L" and 
signal phic, high-level"!!" and signal phid is [ that in this case / signal phib / low "L" and signal phie of 
the input signal from a phase comparator ] high-level"!!". Although node 7a- 12 are fixed to a low "L", 
node 7a- 13 are fixed to high-level"!!" after all and reset-signal phiRO and phiRE change according to 
the condition of a JK flip-flop, as for set signal phiSO and phiSE, node 7a- 13 do not change for a low 



[0058] Drawing 16 is drawing showing the configuration of the Synchronous DRAM as an example to 
which the semiconductor integrated circuit concerning this invention is applied, and drawing 17 is a 
timing chart for explaining actuation of the Synchronous DRAM of drawing 16 . A pipelined 
architecture is adopted and the Synchronous DRAM (SDRAM) as an example of the semiconductor 
integrated circuit with which this invention is applied is constituted as a thing of 16M and 2 bank 8-bit 
width of face. 

[0059] SDRAM is equipped with the clock buffer 101, the command decoder 102, an address buffer / 
register & bank address selection 103 (address buffer), the I/O data buffer / register 104, the control 
signal latches 105a and 105b, the mode register 106, and the column address counters 107a and 107b 
other than the DRAM cores 108a and 108b of a commodity-grade DRAM as shown in drawing 16 . 
Here, when /CS, /RAS, /CAS, and a /WE terminal input various commands in the combination unlike 
the conventional actuation, a mode of operation is determined. Various commands will be decoded by 
the command decoder and will control each circuit according to a mode of operation. Moreover, the 
condition is latched until /CS, /RAS, /CAS, and a /WE signal are inputted also into the control signal 
latches 105a and 105b and the following command is inputted. 

[0060] It is amplified with an address buffer 103, and is used as a load address of each bank, and also an 
address signal is used as initial value of the column address counters 107a and 107b. The clock buffer 
101 is equipped with the internal clock generation circuit 121 and the output timing control circuit 122. 
The internal clock generation circuit 121 is for generating the clock signal which generates the usual 
internal clock signal from an external clock CLK, and performed exact delay control (phase control) 
with the application of DLL which mentioned above the output timing control circuit 122. 
[0061] An I/O data buffer / register 104 is equipped with the data input buffer 13 and the data output 
buffer 5 (output circuits 50-57), the signal read from the DRAM cores 108a and 108b is amplified by 
predetermined level with the data output buffer 5, and data are outputted through pads DQ0-DQ7 to the 
timing which followed the clock signal from the output timing control circuit 122. Moreover, the data 
inputted from pads DQ0-DQ7 are incorporated through the data input buffer 13 also about input data. 
Here, the target real wiring (RL) of the semiconductor integrated circuit of this invention is equivalent to 
wiring from this output timing control circuit 122 to each data output buffer 5. 

[0062] Reading actuation of the above-mentioned SDRAM is explained with reference to drawing 17 . 
First, an external clock CLK is a signal supplied from the system by which this SDRAM is used, and it 
operates so that various commands, an address signal, and input data may be incorporated or output data 
may be outputted synchronizing with this standup of CLK. When reading data from SDRAM, an active 
(ACT) command is inputted into a command terminal from the combination of a command signal 
(/CS, /RAS, /CAS, AVE signal), and a row address signal is inputted into an address terminal. If this 
command and a row address are inputted, SDRAM will be in an active state, will choose the word line 
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according to a row address, will output the eel information on a word line to a bit line, and will amplify 
it with a sense amplifier. 

[0063] Furthermore, a lead command (Read) and the column address are inputted after the operating 
time (tRCD) of the part related to a row address. According to the column address, selected sense 
amplifier data are outputted to a data bus line, it amplifies with data bus amplifier, it amplifies further by 
the output buffer, and data are outputted to an output terminal (DQ). In the case of SDRAM, although 
actuation of these single strings is the completely same actuation as a commodity-grade DRAM, the 
circuit related to the column address carries out pipeline actuation, and lead data will carry out ** cycle 
continuation, and will be outputted. Thereby, a data transfer rate becomes the period of an external 
clock. 

[0064] Those with three kind and all are defined as the access time in SDRAM on the basis of the 
standup time of CLK. In drawing 17 , in tRAC, the row address access time and tCAC show the column 
address access time, and tAC shows the clock access time. When using this SDRAM with a high-speed 
memory system, tRAC and tCAC which are time amount after inputting a command until data are 
obtained first are also important, and as drawing 3 explained, the clock access time tAC is also 
important. 

[0065] Drawing 18 is the block diagram showing roughly the important section configuration of the 
Synchronous DRAM of drawing 16 , is for explaining the pipeline actuation in SDRAM, and shows the 
case where the pipe is prepared three steps as an example. The processing circuit related to the column 
address in SDRAM is divided into two or more steps in accordance with the flow of processing, and is 
calling the circuit of each divided stage the pipe. 

[0066] The clock buffer 101 is equipped with the internal clock generation circuit 121 and the output 
timing control circuit 122 as explained with reference to drawing 16 . The output (the usual internal 
clock signal) of the internal clock generation circuit 121 is supplied to a pipe -1 and a pipe -2. The 
output (internal clock signal by which phase control was carried out) of the output timing control circuit 
122 is supplied to the output circuit 5 (data-output buffer: 50-57) of a pipe -3. 

[0067] Each pipe is controlled according to the supplied internal clock signal, and between each pipe, 
the switch which controls the transfer timing of the signal between pipes is formed, and it is controlled 
by the internal clock signal by which these switches were also generated with the clock buffer 101 
(internal clock generation circuit 121). In the example shown in drawing 18 , in a pipe -1, the 
information on the sense amplifier circuit 117 equivalent to the address address which amplified the 
address signal with the column address buffer 116, and was chosen as the column decoder 1 18 by 
delivery and the column decoder 1 1 8 in the address signal is outputted to a data bus, and it is carried out 
until it amplifies the information on a data bus with the data bus amplifier 119. Moreover, only the data 
bus control circuit 120 is established in a pipe -2, and the pipe -3 consists of I/O buffers 104 (output 
circuit 5). In addition, the data input buffer 13 in I/O buffer 104 is omitted by drawing 18 . 
[0068] And if the circuit in each pipe also carries out completion of operation within clock cycle time 
amount, it will send out data to a relay type by opening and closing the switch between pipes 
synchronizing with a clock signal. By this, processing with each pipe will be performed in parallel, and 
data will be continuously outputted to an output terminal synchronizing with a clock signal. 
[0069] Drawing 19 is drawing for explaining the example of 1 configuration of the output circuit (data- 
output buffer circuit: 5, 50-57) in the semiconductor integrated circuit concerning this invention. As 
shown in drawing 18 and drawing 19 , Datal and Data2 in drawing 19 are read from the eel array 115, 
and it is a signal corresponding to a sense amplifier 117, the data bus amplifier 119, and the stored data 
outputted through the data bus control circuit 120, and Datal and Data2 are lows "L" when [ both ] 
output data are high-level"!!", and when [ both ] output data are a low "L", they are high-level"!!". In 
addition, it is also possible to take the hi-z state (Hi-Z condition) whose output data are not high- 
level"H" or a low "L", either, and in that case, in the data bus control circuit 120, it is changed so that 
Datal may set it high-level"!!" and Data2 may be set to a low "L." Signal phioe corresponds to the 
output signal (clock signal) of the output timing control circuit 122 (1st delay control circuit 21), and 
functions as an enable signal of an output circuit 5 (50-57). 
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[0070] If clock signal phioe becomes high-level"H", it will operate so that the information on Datal and 
Data2 may appear to the data output pad 6 (60-67). For example, if the case where high-level"!!" is 
outputted to the data output pad 6 is assumed, clock signal phioe changes from a low "L" to high- 
level 1 ^", node 8a- 1 will be set to a low "L", node 8a-2 will set it high-level"!!", the transfer gate will 
turn on, and Datal and Data2 will be transmitted to node 8a-3 and 8a-6. Consequently, when node 8a-5 
are set to a low "L" and node 8a-8 set it high-level"!!", the P channel transistor 81 for an output serves 
as ON, and N channel transistor 82 becomes off, and the output of high-level"!!" will appear in the data 
output pad 6. Moreover, if clock signal phioe is set to a low "L", the transfer gate will be turned off and 
the output state till then will be held. 

[0071] In the above explanation, although the semiconductor integrated circuit of this invention was 
explained as a Synchronous DRAM, if this invention is a semiconductor integrated circuit with which an 
output signal is outputted not only synchronizing with a Synchronous DRAM but synchronizing with 
the signal inputted from the outside, it is applicable to anythings. Drawing 20 is drawing for explaining 
the example of 1 configuration of the internal output clock wiring 42 (dummy wiring DL) of the dummy 
in the semiconductor integrated circuit concerning this invention. The dummy wiring DL is formed for 
example, on a chip, and is formed with wiring of the same line breadth as real wiring (RL) so that 
clearly from drawing 20 . In addition, wiring for dummies will be similarly prepared on a module or the 
circuit board about the internal output clock wiring 242 of the dummy in the semiconductor integrated 
circuit module explained below, and the internal output clock wiring 342 of the dummy in a 
semiconductor integrated circuit system. In addition, it is also possible to substitute combining a 
capacitative element or a resistance element etc. which has a predetermined value instead of. [ this 
dummy wiring ] 

[0072] Drawing 21 is drawing showing an example of the memory module (DIMM: SIMM: Single 
Inline Memory Module and Dual Inline Memory Module) which applied this invention, and shows a 
DLL circuit roughly. In drawing 21 , a reference mark 201 shows a clock connector area, and 250-253 
show Memory IC (object circuit). Furthermore, as for the reference mark 221, a phase comparator 
circuit and 241 show internal output clock wiring (real wiring), and, as for the 1st delay control circuit 
and 222, at least the 2nd delay control circuit and 203 show dummy internal output clock wiring 
(dummy wiring), as for 242. 

[0073] As shown in drawing 21 , the clock signal CLK is supplied to one input of the 1st delay control 
circuit 221, the 2nd delay control circuit 222, and the phase comparator circuit 203 through the clock 
connector area 201. The output signal (clock signal) of the 1st delay control circuit 221 is supplied to 
each memory 250-ICs 253 through real wiring (241) like the semiconductor integrated circuit shown in 
drawing 5 , respectively, here — about — the output (dummy clock signal) of the 2nd delay control 
circuit 222 supplies the input of another side of the phase comparator circuit 203 through the dummy 
wiring 242 - having — about — the phase comparator circuit 203 compares the phase of these two input 
signals, and controls the 1st and 2nd delay control circuits 221,222. In addition, the detail of this DLL 
circuit is as having mentioned above with reference to the drawing. 

[0074] The memory module (semiconductor integrated circuit module) shown in drawing 21 is 
equivalent to the thing which made the output-buffer circuits 50-57 (or data output pads 60-67) in the 
semiconductor integrated circuit of drawing 5 correspond to memory 250-ICs 253. As shown in drawing 
21 , this example has prescribed that the die length of each real wiring (241) from the outgoing end of 
the 1st delay control circuit 221 to each memory 250-ICs 253 (clocked into pad of each memory IC) 
becomes the equal distance, that is, the die length RL31, RL32, RL33, and RL34 of real wiring (41) of 
the die length -RL35 of real wiring (241) is altogether equal equally (RL35=RL36) to RL36 
(RL31=RL32=RL33=RL34) - it is specified like. 

[0075] It follows, the die length of real wiring to memory IC 250 - the die length of real wiring to 
RL37+RL35+RL31 and memory IC 251 - the die length of real wiring to RL37+RL35+RL32 and 
memory IC 252 - RL37+RL36+RL33 - and Since the die length of real wiring to memory IC 253 is set 
to RL37+RL36+RL34 and it is RL35=RL36 and RL31=RL32=RL33=RL34, The die length of each real 
wiring from the outgoing end of the 1st delay control circuit 221 to the clocked into pad of each memory 
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250-ICs 253 becomes the equal distance. Furthermore Die-length DL3 of the dummy wiring 242 To die- 
length RL37+RL35+RL31 (=RL37+RL35+RL32=RL37+RL36+RL33=RL37+RL36+RL34) of real 
wiring from the outgoing end of the delay control circuit 221 of the above 1st to the clocked into pad of 
each memory 250-ICs 253 By making it in agreement, the timing of operation in all the memory 250- 
ICs 253 can be synchronized. 

[0076] Drawing 22 is drawing showing an example of the memory system which applied this invention. 
In drawing 22 , a reference mark 300 shows a clock generator and 350-353 show the memory module 
(object circuit). Furthermore, as for the reference mark 321, a phase comparator circuit and 341 show 
internal output clock wiring (real wiring), and, as for the 1st delay control circuit and 322, at least the 
2nd delay control circuit and 303 show dummy internal output clock wiring (dummy wiring), as for 342. 

[0077] As shown in drawing 22 , the clock signal CLK generated with the clock generator 300 is 
supplied to one input of the 1st delay control circuit 321, the 2nd delay control circuit 322, and the phase 
comparator circuit 303. The output signal (clock signal) of the 1st delay control circuit 321 is supplied to 
each memory modules 350-353 through real wiring (341) like the memory module shown in drawing 
21 , respectively, here ~ about — the output (dummy clock signal) of the 2nd delay control circuit 322 
supplies the input of another side of the phase comparator circuit 303 through the dummy wiring 342 — 
having — about — the phase comparator circuit 303 compares the phase of these two input signals, and 
controls the 1st and 2nd delay control circuits 321,322. In addition, the detail of this DLL circuit is as 
having mentioned above with reference to the drawing. 

[0078] The memory system (semiconductor integrated circuit system) shown in drawing 22 is equivalent 
to the thing which made the memory 250-ICs 253 in the memory module of drawing 21 correspond to 
memory modules 350-353. As shown in drawing 22 , this example has prescribed that the die length of 
each real wiring (341) from the outgoing end of the 1st delay control circuit 321 to each memory 
modules 350-353 (clock input terminal of each memory module) becomes the equal distance, that is, the 
die length RL41, RL42, RL43, and RL44 of real wiring (341) of the die length RL45 of real wiring 
(341) is altogether equal equally (RL45=RL46) to RL46 (RL41=RL42=RL43=RL44) - it is specified 
like. 

[0079] It follows, the die length of real wiring to a memory module 350 — the die length of real wiring 
to RL47+RL45+RL41 and a memory module 351 - the die length of real wiring to RL47+RL45+RL42 
and a memory module 352 - RL47+RL46+RL43 - and Since the die length of real wiring to a memory 
module 353 is set to RL47+RL46+RL44 and it is RL45=RL46 and RL4 1 =RL42=RL43=RL44, The die 
length of each real wiring from the outgoing end of the 1st delay control circuit 221 to the clocked into 
pad of each memory 250-ICs 253 becomes the equal distance. Furthermore Die-length DL3 of the 
dummy wiring 242 To die-length RL47+RL45+RL41 

(=RM7+RI^5+RI^2=RI^ of real wiring from the outgoing end 

of the delay control circuit 221 of the above 1st to the clock input terminal of each memory modules 
350-353 By making it in agreement, the timing of operation in all the memory modules 350-353 can be 
synchronized. 

[0080] In addition, although the configuration corresponding to the semiconductor integrated circuit of 
drawin g 5 was shown and drawing 21 and drawing 22 which were mentioned above explained, it cannot 
be overemphasized that the configuration of the semiconductor integrated circuit of drawing 4 is also 
applicable to a memory module or a memory system. In the above explanation, although memory 
(SDRAM), the memory module, and the memory system were explained as an example, this invention is 
broadly applicable also to other various semiconductor integrated circuits, semiconductor integrated 
circuit modules, and semiconductor integrated circuit systems. Furthermore, although each above- 
mentioned example explained taking the case of the clock signal as a control signal, of course, it is not 
what is limited to a clock signal as a control signal. 



[Effect of the Invention] As mentioned above, as explained in full detail, according to the semiconductor 
integrated circuit of this invention, it cannot be concerned with the physical location in which two or 



[0081] 
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more target circuits or pads were prepared, but the control signal which carried out phase simulation to 
each circuit or a pad can be supplied. Furthermore, according to this invention, the control signal which 
carried out phase simulation similarly can be supplied also to a semiconductor integrated circuit module 
and a semiconductor integrated circuit system. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing roughly an example of the semiconductor integrated circuit 
as a related technique. 

[Drawing 2] It is the block diagram showing the appearance of clock wiring in the semiconductor 
integrated circuit of drawing 1 . 

[Drawing 3] It is drawing for explaining the technical problem in the semiconductor integrated circuit of 
drawing 2 . 

[Drawing 4] It is the block diagram showing one example of the semiconductor integrated circuit which 
applied this invention. 

[Drawing 5] It is the block diagram showing other examples of the semiconductor integrated circuit 
which applied this invention. 

[Drawing 6] It is drawing for explaining the example of 1 configuration of the delay control circuit 
(delay section) in the semiconductor integrated circuit of this invention. 

[Drawing 7] It is drawing for explaining the example of 1 configuration of the delay control circuit 
(control section) in the semiconductor integrated circuit of this invention. 

[Drawing 8] It is a timing chart for explaining actuation of the delay control circuit of drawing 7 . 
[Drawing 9] It is drawing for explaining the example of 1 configuration of a phase comparator circuit 
(phase comparator) also in the semiconductor integrated circuit of this invention. 

[Drawing 10] It is a timing chart at least for that of drawing 9 to explain actuation of a phase comparator 
circuit. 

[Drawing 11] It is drawing for explaining the example of 1 configuration of a phase comparator circuit 
(amplifying-circuit section) also in the semiconductor integrated circuit of this invention. 
[Drawing 12] It is a timing chart at least for that of drawing 1 1 to explain actuation of the JK flip-flop in 
a phase comparator circuit. 

[Drawing 13] It is a timing chart (at the time of count-up) at least for that of drawing 1 1 to explain 
actuation of the amplifying-circuit section in a phase comparator circuit. 

[Drawing 14] It is a timing chart (at the time of count maintenance) at least for that of drawing 1 1 to 
explain actuation of the amplifying-circuit section in a phase comparator circuit. 
[Drawing 15] It is a timing chart (at the time of a count-down) at least for that of drawing 1 1 to explain 
actuation of the amplifying-circuit section in a phase comparator circuit. 

[Drawing 16] It is drawing showing the configuration of the Synchronous DRAM as an example to 
which the semiconductor integrated circuit concerning this invention is applied. 
[Drawing 17] It is a timing chart for explaining actuation of the Synchronous DRAM of drawing 16 . 
[Drawing 18] It is the block diagram showing roughly the important section configuration of the 
Synchronous DRAM of drawing 16 . 

[Drawing 19] It is drawing for explaining the example of 1 configuration of the output circuit (data 

output buffer circuit) in the semiconductor integrated circuit concerning this invention. 

[Drawing 20] It is drawing for explaining the example of 1 configuration of internal output clock wiring 
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(dummy wiring) of the dummy in the semiconductor integrated circuit concerning this invention. 

[Drawing 21] It is drawing showing an example of the memory module which applied this invention. 

[Drawing 22] It is drawing showing an example of the memory system which applied this invention. 

[Description of Notations] 

1 — Clocked into pad 

At least 3 — is a phase comparator circuit. 

5, 50-57 — Output circuit (output-buffer circuit) 

6, 60-67 - Data output pad 
10 — Clock buffer circuit 

21.221.321 — Delay control circuit 

22.222.322 - Delay control circuit 

41.241.341 — Internal output clock wiring (real wiring) 

42.242.342 — Dummy internal output clock wiring (dummy wiring) 



[Translation done.] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



3/7/2005 



Lit. 




5 
5 

T 



8 



4* No 



no A* g pH lo 



fDrawing 51 



Page 4 of 21 



http://www4ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 3/7/2005 



Page 5 of 21 




Prawing 6 ] 



http ://www4.ipdl.ncipi.go .jp/cgi-biii/traii_web_cgi_ejj e 



3/7/2005 




http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



3/7/2005 



Page 7 of 21 



[Drawing 8] 



L 



L 



L 



r 



UU O LU O 

w ^ ^ « 

* «- * 4- -6- 



A i i * 47 " 
^ 5 ^ ^ s 4 



- rsi ^> 

I I 1 

Ui UJ Ul 

-O- "6- 



[Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 12] 
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[Drawing 15] 
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[Drawing 16] 
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[Drawing 17] 
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[Drawing 19] 
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[Drawing 20] 
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[Drawing 21] 
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[Drawing 22] 
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